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SPEED ON THE ELEVATED RAILROAD CURVES 

We believe it may be said, without fear of contra- 
dietion, that the sharpest curves on any broad-gage 
steam railroad system in this or any other country are 
to be found on the Blevated Railroads in this city. 
The sharpest on the road are to be found on the Sixth 
Avenue line, one at the intersection of Church and 
Murray Streets, and the other at the intersection of 
West Third Street and Sixth Avenue. Until the past 
few months, the speed of trains in passing around these 
curves has been reduced to a limit which gives a rea 
onable margin of safety against accident; but of late 
there has been an evident acceleration, and some of the 
trains take the curves with such velocity that, 
in spite of the considerable super-elevation of the 
outer rail, the cars are thrown heavily onto the 
bearing plates of the trucks, and actually at times 
have a distinct inclination to the outside fnetead of 
to the inside, as they should have, of the curve. The 
curve at West Third Street and Sixth Avenue is the 
one on which this is most noticeable, especially in the 
case of the uptown evening trains; the lurching of the 
cars is so noticeable as to have become the object of 
remark among old-time travelers on the road. At the 
speed with which the curves are being taken, the 
strains on the wheel flanges are simply enormous anu, 
of course, the tendency of the flange to climb the rail 
is proportionally increased. Should a flange give way 
or a wheel mount the rail, the present wooden guard 
rails would, on curves of such short radius, be of 
little avail in holding the engine upon the structure 

We draw attention to this matter particularly be- 
cause of the fact that with the completion of the elec- 
tric equipment, a faster running speed is contemplated, 
and the temptation will be rather to increase the speed 
than to reduce it. If the curves are to be taken at 
high speed, the element of risk will be eliminated 
by giving a higher super-elevation to the outer 
rail. On such sharp curves as these, excessive su 
per-elevation is a less serious evil than too little 
super-elevation, and we believe that it would be an ex- 
cellent policy, before the fast electrical train schedule 
is put in force, if orders were given for the super 
elevation of every curve on the line to be increased 
from thirty to fifty per cent 

-_—_—— >-e-> — 

MOVING SIDEWALK FOR THE BROOKLYN BRIDGE 

The moving sidewalk, a device which came into pub- 
lie notice at the World's Fair, Chicago, is proposed by 
Bridge Commissioner Lindenthal as the best remedy 
for the congested condition of travel across the Brook- 
lyn Bridge He proposes that four lines of moving 
platforms be arranged, running at speeds of 2'4, 5, 744 
and 10 miles an hour, respectively. Of the four plat- 
forms, only the one moving at ten miles an hour 
would cross the bridge; the other three would extend 
merely around the loops at the two terminals, and 
would be installed simply to assist passengers in 
boarding the ten-mile platform, which, by the way, 
would be provided with seats similar to those of the 
moving platform at Chicago 

While nobody can deny that for passenger traffic the 
moving platform has a vastly greater capacity than 
any other known system, there is always the serious 
objection that a breakdown in any portion of the plat 
form would mean the stoppage of the whole system 
until repairs could be made. For this reason we think 
that until the moving platform has been thoroughly 
tested under heavy conditions of traffic, it would be 
inexpedient to place one on such an important thor- 
oughfare as the Brooklyn Bridge. At the same time, 
we do not doubt that by careful design and workman 
ship it could be made so mechanically perfect that the 
chances of a breakdown would be extremely remote. 
Under Lindenthal’s scheme, a covered glass shelter 
would extend over the ten-mile platform, affording 
protection to passengers throughout the whole. trip. 
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FAULTY PIPE THREADS. 

Our esteemed contemporary The Locomotive draws 
attention in a characteristic article to the necessity 
for exercising great care in the cutting of threads on 
steam, water and gas pipes. Although piping as turned 
out from the mills of the manufacturer is threaded, or 
supposed to be threaded, according to a national stand- 
ard, when it comes to be cut into commercial lengths 
in the installation of new systems of piping, or in re- 
pairing old systems, the standard proportions of thread 
are too seldom followed. The shop-cut threads are 
often so faulty that it is impossible to make a good 
joint with the standard fittings which they have to 
enter; hence the number of failures that occur at 
threaded joints. Thus, the standard calls, in a 4-inch 
pipe, for eight perfect threads, the total length cut by 
the die being 1.80 inches. Yet it is common expe- 
rience to find that the total length of thread on 4-inch 
piping is only 1.25 inches, and, indeed, this is often 
all the thread there is on a 6-inch pipe, although the 
standard calls for 2.01 inches. As a consequence, it is 
a common matter to find pipe connections to boilers, 
for instance, which have only two, three or four 
threads properly made up. It is claimed, and justly 
so, that practice such as this shows an indifference to 
the safety of life and the security of property that is 
little short of criminal. 

onal ee oe 
A NOVEL TURBINE DESTROYER. 

A new turbine destroyer, the “Velox,” has revently 
been launched by the British government from a Tyne 
shipbuilding yard. She is similar in dimensions to 
the ill-fated “Viper” and “Cobra; but special attention 
has been given to the question of structural strength, 
with a view to preventing any such disaster as hap- 
pened to those two craft. The novel feature of this 
vessel is that, in addition to the compound turbine en- 
gines which comprise the main source of power, a 
small set of ordinary reciprocating, triple-expansion 
engines is introduced. The object of this arrange- 
ment is to get around the difficulty of using the tur- 
bine engines when traveling at cruising speed, for 
which they are extremely uneconomical. The turbine 
shows its best economy when it is working up to full 
power, and in the new destroyer the small reciprocat- 
ing engines, which are on the same shaft as the tur- 
bines, will be utilized for cruising at low speeds, the 
exhaust steam of these engines passing through the 
turbines, and finally into the condensers. When the 
higher speeds are required, steam will be admitted 
direct from the boilers to both the reciprocating en- 
gines and the turbines. When the propellers have 
reached a velocity that would be dangerous to the re- 
ciprocating engines, the latter will be thrown out of 
gear, and the turbines independently operated. 
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ARMOR PLATE FOR THE RUSSIAN GOVERNMENT. 

The construction of the battleship “Retvizan” and 
the cruiser “Variag”’ for the Russian government by 
an American shipbuilding yard, the armor for which 
ships was made by the Bethlehem Steel Company, has 
led to the placing of other Russian orders for plate 
in this country. A striking evidence of this was seen 
last week in a train of eighteen cars which left Home- 
stead on express orders for New York, carrying thirty- 
six plates for the first-class battleships “Borodino” 
and “Ariel,” which are now building at the Imperial 
yards at St. Petersburg. The consignment represented 
six months’ work at the armor-plate department at 
Homestead. In view of the fact that the armor plate 
required for the new warships for the United States 
navy is more than sufficient to keep the Bethlehem 
Steel Works and the Carnegie Works continuously oc- 
cupied, it is evident that there is a call for other armor- 
plate factories in addition to the two above named. 
We understand from the last report of the Naval Bu- 
reau that a third firm will shortly be in a position to 
turn out.Krupp armor; but if we are to furnish the 
armor for our own navy and also supply foreign gov- 
ernments on the seale of this recent shipment, it is 
evident that there will soon be a demand for a fourth 
armor-plate-making establishment. The industry is an 
extremely profitable one, even at the reduced price at 
which plate is ‘how being furnished. Indeed, we do 
not know of any industrial enterprise in which capi- 
tal could be invested on a large scale with a surer 
certainty of profitable returns. There is not the slight- 
est indication for any slowing up in the rate of growth 
of the navies of the world, our own included; and if 
the United States navy is to increase in adequate pro- 
portion to the extension of our foreign trade (as it 
certainly should do), the demands of our navy alone 
will before long require double the amount of armor 
plate that is now being furnished annually by existing 
works. 

- — +0 - 
FIRE INSPECTION OF HOTELS. 

It is gratifying to learn that one result of the recent 
Park Avenue fire has been the awakening of proprie- 
tors of hotels in this city to the necessity of thorough 
fire inspection, the improvement of existing fire-fight- 


Marc 26, 1904. 


ing apparatus, and the installation of new protective 
devices designed to facilitate the escape of guests on 
the breaking out of a fire. The fact that the fire or- 
iginated at the bottom of an elevator shaft, probably 
among some oil-soaked waste and refuse, and that, as 
it swept up through the shaft, it was intensified by the 
combustible material built into the shaft itself, has led 
to the conviction that elevator shafts, and all other 
vertical openings through the building should be most 
thoroughly fireproofed, and that the landings at the 
various floors should be provided with fireproof doors. 
A protective device, which the Superintendent of the 
Department of Buildings is strongly advocating as a 
preventive against disasters, is the provision, at stated 
intervals in the corridors, of swinging doors, whose 
object would be to confine the dense smoke which al- 
ways accompanies fire, within limited areas of a hotel. 
In the recent fire, as, indeed, in the case of most fires, 
it is the dense and suffocating smoke that is the pri- 
mary cause of much of the loss of life. People rush 
from their rooms into an atmosphere that either drives 
them back to the outer windows, or suffocates them as 
they grope for the stairways or other exits. This is 
a common-sense suggestion, which should be adopted 
at once in every hotel, at least of the older type, in 
the city. In view of the great protection they would 
afford, it is certain that hotel patrons would be per- 
fectly willing to endure the slight inconvenience of 
passing one or two sets of such doors on their way 
through the corridors. 

Yet another suggestion, which is both common sense 
and practicable, is that of constructing bridges across 
the interior courts, by which guests on each floor 
eculd make a short cut to the rear or front of the 
hotel, as the case might be, without having to pass 
through a great length of corridor. A time like the 
present, when the public has just received such a ter- 
rible object-lesson, is opportune for a revision of those 
laws which affect the fireproof construction of hotels 
and public buildings, and the provision and mainte- 
nance of proper fire-fighting apparatus. 

rae a 
OBJECTIONS TO THE PENNSYLVANIA TUNNEL BILL. 

Although a considerable amount of opposition is 
being shown to the bill authorizing the Pennsylvania 
Ratlroad to construct a tunnel beneath Manhattan 
Island, this opposition is not to be construed as being 
directed against the tunnel scheme as such. Indeed, 
it is pretty safe to say that every interest that will be 
affected by the tunnel is disposed to view the scheme 
with unqualified epproval. The most serious opposi- 
tion to the bill comes from the Rapid Transit Com- 
mission, on the ground that it takes away from the 
Commission the power to supervise and regulate the 
construction and operation of tunnels in the way that 
was contemplated by the Rapid Transit Act. Mo e- 
over, it is claimed that while it grants a favorable fran- 
chise in perpetuity, the bill does not guarantee to the 
city an adequate compensation, and in its present form 
overrides the city charter which limits the grant- 
ing of franchises to a period of twenty-five years 
Furthermore, the bill fails to settle the amount of 
compensation to be paid to the city, making it purely 
discretional. If these points are well taken, they 
should certainly be sufficient to prevent the passage 
of the bill in its present form. The lavish gift of 
franchises by the autliorities, in the earlier years of 
its history, has robbed the city treasury of profitable 
sources of revenue. The bill should be so amended as 
to protect the city without hampering the railroad 
company, and at. the same time leave the Rapid Transit 
Cor mission supreme in the control of Rapid Transit 
in this city. 

Eee > +> a 
SAILING VESSELS IN THE SUEZ CANAL. 

No sailing vessels have crossed the canal since 1874 
or 1875, except during the time of the Turko-Russian 
war of 1877-78. At that time sailing vessels arrived 
from Calcutta with Indian troops; but for the last 
ten years no sea-going sailing vessel has crossed the 
canal. Sometimes trains of coal and materials, treated 
by the Suez Canal Company as sailing vessels, with 
the object of collecting the towing duties, have crossed 
the canal, but no sailing vessel engaged in high-sea 
navigation has crossed it within the period named. 
The absence of sailing vessels in the canal is explained 
by the difficulties of navigation in the Red Sea. The 
extraordinary number of sailing vessels lost in the 
Red Sea (which is full of dangerous reefs and shoals) 
during the years 1872-73 seems to have effectually 
discouraged further attempts. The officials of the 
Suez Canal Company believe that the construction of 
the canal, which was opened to navigation in 1869, 
has been an impetus to steam navigation throughout 
the world. 

— —e 1 we - 

Telluride, Col., was the scene of a snowslide recently 
which overwhelmed the men at the shaft of the Liberty 
Bell Mine. Thirty men were lost in the slide and 
forty in a rescuing party who were swept down by @ 
second slide, 
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THE HEAVENS IN APRIL, 1902 
RY HENRY NORRI“ RUSSELL. PH dD 

fhe evening skies still remain unadorned by any of 

winter constellations 

are now west Though the pres 

ent is therefore a dull season for the amateur astrono 


the planets, and even the bright 
disappearing in the 


mer, it affords an excellent opportunity to see certain 
bodies—which, 
though the same 
relation to the planets that the Milky Way does to the 


objects—we can hardly call them 


belonging to our solar system, bear 
stars 

The 
the zodiacal 


most conspicuous of 
light It 
evening when the 
as the twilight has faded from the 


the Milky Way becomes visible, there appears a band 


these objects is known as 
can easily be seen on any clear 
the 


western sky, so that 


moon is out of way. As soon 


of light, rising from the horizon near the point where 


the sun has set, and extending upward, with a con 
siderable inclination toward the left. Its lower por 
tions are fully as bright as the Milky Way, and of 


considerable breadth, but it grows narrower and fainter 
as it ascends, so that its general form is wedge-shaped. 
At the lost in the Milky 
Way 

A similar phenomenon can be 


present season its top is 


seen in the eastern 
sky before dawn 

Upon investigating the position of this light among 
that its 


constellations of 


central line lies along 
the ecliptic, the Zodiac 
It is for this reason that it is called the zodiacal light. 
Unlike the Milky Way, the 


main in the same position among the stars. It 


the stars, it is found 


among the 
zodiacal light does not re 
moves 


around the ecliptic once a year, with the sun, so that 
it is always seen in the west after sunset, or in the 
east before sunrise. It is not, however, always equal 


ly conspicuous, at least in our northern latitudes 


In spring the ecliptic rises steeply above the western 


horizon, and the evening zodiacal light is prominent. 
in the autumn, when the ecliptic makes but a small 
angle with the horizon, it is, for the most part, lost 
in the haze 

The zodiacal light is best visible in the morning 
just when it is least conspicuous in the evening, that 





is, in the Jate autumn. 
Since it thus keeps pace with the sun, the zodiacal 


light is evidently connected in some way with the 


solar system. The generally accepted explanation of 


it is parallel with that which the telescope gives us for 
the Milky Way. Just as the 
multitudes of stars, too small to be 


latter is composed of 


separately seen, 
so the zodiacal light is supposed to be due to sunlight 
reflected from 

The separate stars which compose the Milky Way can 
the 
points of light whose ag 


a multitude of small planets. 


be seen with the telescope; but this is not case 


The 
gregate produces the effect we see must in 


with the zodiacal light. 
this cas¢ 
be much fainter, and much more numerous; such small 
fact, that they akin to the me 


which the 


are more 
fall 


asteroids 


bodies, in 
teoric stones sometimes upon earth 
than to the planets, or even the 

We may then say that the zodiacal light is sunlight 
reflected by a vast swarm of meteorites revolving about 
of the light, it ap 
pears that this swarm has the form of a lens, with the 


parts do not extend out 


the sun. From the observed form 


sun at the center. Its dense 


side the orbit of Venus, but the outer portions pass 
somewhat beyond the earth's orbit 
This is shown by the fact that, in clear air, the 


light has been seen to extend clear across the 


sky, as a faint 


zodiacal 
band. On this band, directly opposite 
known as the Gegen 
late 


istronomers 


the sun, appears a brighter spot 


schein, or counterglow, which has of years been 


of considerable interest to We hope to 


Speak of it more fully next month. 


THE HEAVENS 


At 9 P. M., on the 15th, Perseus, Taurus, Orion and 
Canis Major are near the western horizon, and will 
soon set Auriga, Gemini and Canis Minor are above 
them. Ursa Major is in the zenith, and Leo on the 
meridian south of it, with Hydra below, and Virgo on 


Corona 
Vega 
Cas 


right 


the 
and to 


the left 
Borealis 


east, with 
the left 
Cepheus 


Bootes is well up in 


Hercules below 
the 


below the 


and 
and 
the 


has just risen in northeast 
siopeia 


of it. 


are pole, and Draco to 


THE PLANETS 
the 
becomes an 


Mercury is morning star till 28th, when he 
the evening star 


He cannot be seen except perhaps during the first few 


passes behind sun and 


days of the month, when he rises about 40 minutes 
before the sun. 
Venus is also morning star, rising about two hours 


before sunrise 
from the sun, increases 
slowly diminishes. - On 
ally as a broad 
half-moon. Her 
img, and her light is in consequence diminishing 

Mars is morning star, but is too near the sun to be 
teen. 

Jupiter is morning star in Capricornus, rising about 
2:30 A. M. on the 15th. 


distance 
which it 


Her elongation, or apparent 
the 25th, after 
she appears telescopic 
the 
us is rapidly increas- 


until 
the ist 
25th as an exact 


crescent, and on 


distance from 
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Saturn is also morning star and rises about three- 
quarters of an hour earlier than Jupiter. 

Uranus is morning star in Ophiuchus, and Neptune 
evening star in Gemini. 

THE MOON. 

New Moon occurs on the morning of the 8th, first 
quarter on the evening of the 14th, full moon on the 
afternoon of the 22d, and last quarter on that of the 


30th. The moon is nearest us on the 10th, and far- 
thest off on the 26th. She passes near Saturn on the 


2d, Jupiter on the 3d, Venus on the 5th, Mercury on 
the 7th, Mars on the 8th, Neptune on the 13th, Uranus 
on the 26th, and Saturn again on the 29th. 

Two eclipses occur during the month, but neither 
can be seen in this country. The first—a very small 
partial eclipse of the sun on the 8th—is only visible 
in the Arctic Ocean north of Alaska. The second—a 
total eclipse of the moon, on the 17th—is visible gen- 
erally throughout Asia, and, all but the beginning, in 
Europe and Africa. 

Princeton, N. J. 
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ELECTRICITY AND POWER DIRECT FROM HEAT. 
BY JAMES ASHER. 

There are several methods of obtaining electricity 

from heat without the use of any working fluid, such 

as steam or gas used in engines to drive dynamos. 

The thermo-electric battery consists in a set of strips 
of either unlike metals, or of alloys whose alternate 
junctions are heated while their opposite junctions are 
Mr. Nicola Tesla told the writer that 
it is utterly impossible to obtain an efficiency of more 
than 2 per cent from any thermo-electric battery. On 
another occasion he said that the low output of the 
thermo-electric battery is not its greatest defect, but 
the fact that the junctions of the metal become greatly 
impaired while in use. Mr. Henry Barringer Cox in- 
battery in claims that the latter 
been overcome. The elements during 
melted together so that the alloys 
enter into intimate contact with each other. 

Thermo-electric batteries might be directly heated 
by the the The battery might be sup- 
ported on a frame inclined to face the solar rays and 
provided with an axle in order that it might always 
face the during the day An automatic device 
might impart a rotation to the battery in a 
manner similar to that in large equatorial telescopes. 
The battery have a glass roof similar to that 
The roof should be quite close to the 
the elements facing the 
lampblack in to secure 
great absorption of The short, or light rays 
which enter the glass on reaching the elements of 
the battery would be transformed irfto long or heat 
rays. Such cannot through glass. The 
glass roof would act as a trap to the solar rays. Be- 
would prevent the heat from being carried 
away from the battery by the wind. The running ex- 
thermo-electric battery would be 
the heat of the sun About 
from the sun falls on every square 
earth. If a thermo-electric battery can 
cent of the total energy into 

advisable in many cases to 
large thermo-electric batteries. It might 
be thought that there would be an advantage in using 
a smaller batiery and many mirrors. But there is no 
maintaining one end of a thermo-electric 
temperature of more than 100 degrees 
higher than the other end. The lower ends of a solar 
battery would be the at- 
mosphere and by radiation to the shaded earth below. 
The current of electricity could be conducted along a 
wire to a distance, and to drive motors, and to 
charge storage batteries, in order to yield electric light. 
No attendant would be required 

A battery consisting of a set of iron cups containing 
carbons and caustic potash set over a furnace was in- 
vented by Mr. W. W. The 
experiments caused many to believe that the time was 
near when electricity could be economically generated 
direct from the heat of burning fuel such as coal, Mr. 
Cc. J. Reed made a number of experiments with this 


cooled. once 


vented a which he 


objection has 


construction are 


rays of sun. 


sun 
slow 


should 
hothouse 
The 


coated 


of a 
ends of 
should be with 


battery. sun 
order 


heat. 


rays escape 


sides it 
such a 


pense of 


nothing because is free. 
horse power 
the 


even 2 


one 
yard of 
transform 
electricity it 


per 
might be 


erect solar 


adventage in 
battery at a 


thermo-electric cooled by 


used 


Jacques, of Massachusetts. 


invention which satisfied him that it is really a 
thermo-electric battery 
A pyromagnetic generator was invented in 1887 


by Mr. Edison. It consists in a number of horizontal 
electromagnets whose poles point toward a vertical 
shaft Facing the poles of the eleetromagnets are 


several compound vertical armature tubes of sheet 
iron only 1-200th of an inch in thickness. The upper 
the tubes are fastened in a thick iron disk, 
while their lower ends are fastened in a similar disk. 
The iron disks serve as pole pieces for the electro- 
magnets. The tubular armatures are wound with in- 
sulated copper wire which is led to a number of 
brushes which press against a commutator. Instead 
of having two brushes and many commutator bars this 
machine has many brushes and two commutator bars. 
The shaft bears a semicircular disk of fireclay at its 


ends of 


21y 


During rotation, which is produced in 


any suitable manner, the fireclay disk successively 
screens the lower ends of the armature tubes from the 
upward passage of the hot furnace gases. During 
the passage of the hot furnace gases throughout the 
tubes these armature tubes lose magnetism, but while 
their lower ends are screened they become coo! and 
gain magnetism from the electromagnets. The succes- 
sive magnetizations and demagnetizetions of the arma- 
ture tubes cause currents of electricity to be gener- 
ated in the wires which are wound on the tubes. The 
commutator aranges the curren‘s so that a direct or 
continuous current flows in the external circuit. The 
machine is mounted on a furnace which resembles a4 
coal heating stove. Mr. Edison stated that a pyro- 
magnetic generator weighing two or three tons would 
maintain thirty incandescent electric lamps each of 
16 candle power. 

A pyromagnetic motor was also invented by Mr. 
Edison. His largest machine weighs 1,500 pounds and 
yields about 3 horse power. Experiments showed that 
it is more economical of fuel than most other heat 
engines. This motor has a bipolar field magnet be- 
tween whose pole pieces is an armature composed of 
a great many iron tubes each only about 1-200th of 
an inch in thickness. The armature has a vertical 
shaft. Two earthenware guides, one above the upper 
end and the other below the lower end of the arma- 
ture, guide cold air into and out of about one-half of 
the armature tubes. A broad segment of the armature 
is being always cooled, while the two outer segments 
are always heated by the hot furnace gases which are 
blown through them. The cold air during its passage 
through the hot tubes while cooling them becomes 
elevated in temperature. This air is led below the 
burning coal. As a regenerative device this bears 
some resemblance to that used by Captain John Erics 
son in his early hot-air engines. The two earthen- 
ware guides are stationary and they are set dissym- 
metrically in regard to the pole-pieces of the field mag- 
nets. The parts of the armature which are red-hot 
refuse to carry magnetic lines while the cooler parts 
carry them with great ease. Because of the dissym- 
metrical setting of the earthenware guide plates a 
distorted magnetic field is set up, which causes the 
armature to rotate with a speed of about one hun- 
dred and twenty revolutions a minute. This machine 
has serious faults. The excessively thin iron tubes 
soon become ruined by oxidation. Heat cannot be 
practically imparted to, and withdrawn from the tuber 
so as to permit a greater speed than two revolutions a 
second. The vast number of tubes having small bore 
would soon become clogged with soot and ashes, 

A pyromagnetic motor generator was invented and 
constructed by M. Menges, of The Hague, in Holland. 
It has a vertical shaft which bears a Gramme ring 
and a commutator. Fastened near the armature 80 as 
to rotate along with it is a corrugated sheet iron ring. 
A group of gas jets is set at about 45 degrees from 
the middle of one pole piece of the field magnet. Dia- 
metrically across the armature is a similar group of 
gas jets. These heat successive parts of the thin 
annular iron screen, while it and the armature rotate. 
The screen is cooled by two biasts of air diametrically 
across the armature from each other. The red-hot 
parts of the screen permit the passage of very few 
lines of force from the pole pieces of the fleld magnet. 
A distorted magnetic field is consequently set up 
which causes the rotation of the armature and the 
sheet iron screen which it carries. The iron ring of 
the armature, being wound with insulated copper wire, 
not only rotates and can give motive power direct, 
but electricity is generated in the wire of the armature, 
The current is led off by means of the commutator. 
Part of the current may excite the fleld magnet and 
part may supply electric lights. When motive power 
alone is required a permanent fleld magnet may be 


lower end. 


used. In this case neither wire on the ring, commuta- 
tor nor brushes are required. This machine is a 
pyromagnetic motor. Menges’ machines have two 


faults in common with those of Edison, The armature 
cannot revolve at a greater speed than 120 revolutions 
a minute and the rapid alternations of heating and 
cooling soon cause a failure of the thin annular screen. 
Pyromagnetic machines similar to those of Menges 
might be heated by the sun’s rays reflected from a 
great many plane mirrors. This method would have 
an advantage over the solar steam engine such as the 
10 horse power engine in use at Pasadena, Cal., be- 
cause neither boiler, water nor engine would be re- 
quired in order to generate currents of electricity. 

The motive power in pyromagnetic machines is due 
to heat energy. Magnetism is introduced as a con- 
venient means of transmitting energy from burning 
fuel to the armature of the machine. 


—_—— _———- —- <> + + S—_ -—__—__——_- 


It is said that Prof. Haeckel has consented to sit 
for a statue to Prof. Harrow Magnussen, The statue 
will probably be placed in the Zoological Gardens at 
Jena. One of Prof. Haeckel’s friends some years ago 
gave 15,000 marks for this purpose, 
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A CURIOUS INSTANCE OF RE-INVENTION. 


BY IHVING UU. TOWNSEND, EXAMINER OF TEXTILES, PATENT OFFICE, 


Ethnologists claim that primitive or savage man 


produced with his hands or with the rude implements 


at his disposal, as perfect specimens of workmanship, 
as can be made by civilized man of the present day, 
employing the same instrumentalities. In other words, 


the same ideas of mechanics seem to present 
themselves to man in all stages of his de 
velopment, and are in his lower state of civil 


ization embodied in as faultiess construction 
possible without the aid of machin- 


what is 


as is now 


ery. This claim has been verified in 
known as the Wardwell cop of fibrous mater- 
Wardwell, Jr., about 


In this cop each layer is composed of 


jal, invented by Simon J 
1891 
a large number of spiral windings. The coils 
adjacent laid 
without leaving any open space, upon 
As shown by the 
er-circles the tube 
to the other 
and 


of spirals are absolutely side 


side 


by 


a flangeless paper tube 


illustrations, the thread 


twice from one end 


(this 


in 
constituting 


passing 


one spiral) 


A 


Scientific American 


of 
had 


Vv 


possession 


and the characteristic 
for years in the 
the museums, and it is certain that they we 
by Fiji Islanders, undoubtedly by hand. In 
these cops the two patents were held to be invalid and 
this holding was sustained upon appeal. 


increment motion, 


These cops been 





re 


view 


The museum authorities have never permitted these 


TO PY 


PRIMITIVE V-WOUND COP IN THE NATIONAL MUSEUM, 


wind. 
of 
made 
of 
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The novelty of the engine lies in the boiler, which 
was built on the frame of a small eight-wheel Baldwin 
locomotive write that 
was designed for the double purpose of en- 


passenger The designers 


the 


us 
boiler 


abling the road to burn crude California oil and of se 


curing economies of construction and maintenance 
which are characteristic of the water-tube boiler, They 
endeavored to build a boiler that “would 
cost less in the first instance and, after it 


was built, would cost less to maintain; one 
that with the 
flue-sheet with its 200 or 300 flue ends in the 
fire, and would rid the thick 
the the flue-sheet, to 
say nothing of the hundreds of Stay bolts, 


would do away troublesome 


also get of 


seams, rivets around 
etc.’ 

The the very 
clearly shown in the accompanying longitu 
It will be seen that the barrel 
is placed on an incline of % of an inch to the 


construction of boiler is 


dinal section. 
foot (this was done to secure better circula- 


tion), that a corrugated 
the whole 


and firebox 


of 


runs 


through length the 


then is bent at an angle and returned boiler. The latter is supported at each 
to the starting point, lying through- end on a 20-inch nozzle, and about 
out this course in contact with the its mid-length there is a cast-iron 
portion of the thread just previously bridge wall and flue-support, F, with 
laid, the return spiral binding the a protection of firebrick, G. The oii 
firet one about midway of its length is introduced through the nozzle at 
with a V effect, clearly shown in the the front end of the boiler, and what 
completed cop. For this reason the is known as the sunlight type of 
cop is often termed the V_ wind. burner is used. The oil is carried to 
Throughout the cop the thread is laid the burner through the exhaust pipes, 
in a definite, final position, each where it is heated to the correct tem- 
spiral corresponding with every other perature for atomizing. Above the 
spiral so far as the number of turns boiler is a large horizontal steam 
around the holder is concerned, and dome, containing the inlet for the 
the angles of the different parts of A V-WOUND COP FOR WHICH A UNITED STATES PATENT WAS ISSUED. feed water, which enters the dome 
the verious coils to the axis of the by way of the long, perforated pipe, 
tube are the same in all the layers, excepting for the cops to be unwound, and it cannot be said with cer C. At each end of the boiler are flue-cleaning plugs, 
changes incident to the increasing diameter of the tainty that the inner layers, and especially the first E, placed directly in line with the water-tubes, by 

To lay adjacent spirals side by side, the thread few layers, are the same in construction as the out- the removal of which it is an easy matter to give the 


cop 
when it reaches the end of its course in one direction is 
carried across the end of the spiral just previously laid 
in the same direction, so that when it is given a sharp 
bend to begin the return spiral (see right hand end of 


Fig. 2) it still lies side by side with it To produce 
this effect there is imparted to the thread what is 
termed an increment of motion By this it is meant 
that the thread guide is traversed at the end of its 
stroke in each direction a distance further equal to 
the width of the thread, or the thread guide may make 


a dwell, while the tube continues to rotate. The sharp 


bend at each end of each spiral prevents the undue 
accumulation of thread at the ends of the holder, so 
that the completed cop is truly cylindrical with flat 
ends If the thread were laid in a long curve at the 
ends, as was the usual practice previously, the result 
would be a cop considerably narrower at the center 


than at the ends where the material is heaped up. 

The Wardwell cop is the most com 
and the 
with 


pact cop that can be wound 


definite 
the sharp 
thread to unwound 
first spiral of the first layer with uni- 
im- 
of 


and accurate winding 
permits the 


the 


return bends 


be down to 


form tension. This is often very 


where the is one 
knitting 
skilled 


cops 


portant cop 
for 


many 


as 


yarn use in machines 


For inventors 
of 


another 


years 
improve thread, 
one wind after de 

the culmination being that just 


observed 


worked to 
and was 
vised 
will be 


with the exer- 


which it 
hand 


described 
be 


cise of 


wound by 
great skill and patience, prac- 
the most highly 
though of 


course In fact, 


can 
tically as well as by 
organized machine, 
far more slowly 


It is possible to begin with a quite different 
formation and to gradually approach the Wardwell 
The court held this to be immaterial since the 
be regarded as a first layer, and a 
cop upon that 

The Patent Office has recently reissued the method 
patent, specifying the formation of the first layers, 
because of the doubt as to the internal construction of 
the 


side one. 


wind. 
outer layer might 


wound 


museum cops 
-_--eoro 

AN OIL-BURNING WATER-TUBE LOCOMOTIVE BOILER. 

We received from J. B. Stetson, the President 
of the Northern Pacific Railroad Company, California, 
photographs and particulars of a very interesting loco- 
designed by himself and W. J. 
Mechanic, for their road, 
runs from 
100 


have 


which 
the Master 
of 3-foot gage 
Bay, Cazadero, 


motive was 


use on 
Sausalito, 


the north. 


Thomas, 


is and San 


which 


Francisco to miles to 


STEAM DRUM 


COMBUSTION CHAMBER 





SECTION THROUGH BOILER. 





LER INCLINE FINCH TO THE FOOT 


tubes a thorough cleaning. The shell of the boiler is 
7-16 of an inch thick. Its length, including the smoke- 
19 feet 6 inches. The firebox 41 inches in 
diameter by 16 feet in length: the shell is *% of an 
inch in thickness; and it con- 
tains forty-nine 3-inch tubes. It will noticed that 
the at the head of the engine, an ar- 
rangement which the designers claim gives the engi- 


box, is is 


the heads, \% an inch; 
be 
placed 


cab is 


neer and fireman a better lookout, especially on sharp 


curves, and a more perfect command of their engine. 
The throttle levers, valves, ete., are all placed at this 
end and within convenient reach. 


It will be noticed that the tender is of decidedly or- 
iginal design, the tanks being cylindrical and placed 
vertically The water tank capacity of 1,200 
gallons, and the oil tank of 1,000 gallons. The lagging 
has been carried entirely over the smokebox, with the 


has a 


result that it is an easy matter to retain the heat; so 
much that by closing the top of 
the stack it has found that 
Steam can readily be held for as long 
as ten hours, and that it can then be 
utilized for firing up without the ne- 
cessity of or coal 
fuel. The engine has been in use on 
the road for about four months, and 
we that it is giving 
very satisfactory service. 


so, 


been 


using any wood 


are informed 


—_——ooo — 

Paris is the center of an interna- 
tional telephone wire net; its ex- 
treme ends are London, Hamburg, 
Berlin, and (in connection with the 
French-ltalian line about to be 
opened) Turin and Milan. The 
Paris-Berlin line is the longest, 
with about 625 miles of wire. 





Wardwell so wound his first cop 

Suit upon 
the patents for the cop and the 
method of winding it, and it was 
discovered that 


was finally brought 


then accidentally 
in the National Museum at Wash- 
ington and in the American Mu- 
seum of Natural History at New 
York large 
of rope or heavy cord, which in 
the language of the court are 
“identical in appearance” with 
the Wardwell cop. They present, 
@t least superficially, every de- 
tall of the wind. There are, as 
the accompanying photographs 
show, the spirals and reverse 
spirals tying each other down in- 
termediately between their ends, 
the sharp return bend at the end 
of each spiral, the absolute con- 
tact of successive spiral coils 
from end to end, the effect of the 


there are four cops 


OIL-BURNING LOCOMOTIVE WITH WATER-TUBE BOILER. 








The Paris-Hamburg line is about 
the same. The distance from 
Paris to Turin, measured by an 
air line, is about 375 miles, and 
that between Paris and Milan 
about 470 miles. But all these 
lines are eclipsed in length by 
that between Paris and Cologne, 
not by the direct line, but by in- 
direct connection, often rendered 
necessary by breaks in the other 
In such cases, a person 
to 


service. 
in Paris desiring 
Cologne is connected via Berlin. 
This way increases 
the about 375 
miles, making the total about 
1,000 miles. The Cologne Gaz 
ette states that this does not im- 
pair the di8tinctness of the mes 
sage, and no of time is 
noted in using this increased dis- 


to speak 


roundabout 
wire distance 


loss 


tance. 
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CAVE-IN AT THE PARK AVENUE RAPID TRANSIT 
TUNNEL. 

When we consider the great extent of the Rapid 
Transit Subway, and the different varieties of rock 
formation which have been encountered throughout the 
91 miles of excavation, it is certainly surprising that 
there have been so few accidents due to caving in of 
excavations and tunnels As a matter of fact, there 
have only been three that were at all serious, one o¢ 
curring in the deep tunnel that is being driven beneath 
Washington Heights, another at Union Square, and the 
latest the cave-in on Park Avenue which forms the 
subject of the accompanying illustrations 

It will be remembered that the Subway beneath 
Fourth Avenue divides into two two-track tunnels in the 
neighborhood of Thirty-third 
Street, and that these two tunnel 
are being driven beneath the old 


j 


Park Avenue tunnel and _ respec- 


tively somewhat to the east and 
west of it, the side walls of the old 
tunnel being appreximately over the 
Rapid 
These latter are 


crown of the roofs of the 
Transit tunnels 
peing driven entirely through rock, 
and, apparently, judging from th 
nature of the material encountered, 
the rock has been of a good, solid 
quality in the neighborhood of the 
tunnels and presumably for some 
distance back of them. The general 
dip of the strata is at an angle of 45 
At about 
the center of the easterly tunnel, 


degrees from east to west 


between 37th and 38th Streets, the 
rock is seamed with thin layers of 
disintegrated material which ordi 
narily has sufficient binding effect to 
keep the adjoining rock from slid 
ing during excavation, but which, 
should they become saturated, as 


happened in-the recent instance, 
turn to a greasy consistency, and 
render the rock liable to slide when 


the surrounding or supporting ma 


terial is cut away As a matter o 
fact, this is what happened a few 
days ago for a distance of between 


30 and 40 feet, on the easterly wall 
of the easterly tunnel, when the 

rock commenced to force its way in, 

and had filled the tunnel for about one-third of its width 
before the sliding was stopped by shoring the wall heav 
ily with timber. After the movement of the rock had 
been stopped, it was not anticipated by the engineers that 
there would be any further trouble, as there were no 
indications on the surface of the ground, which at this 
point is 60 feet above the floor of the tunnel, that the 
movement of the rock had extended to the surface. Be 
tween 8 and 9 o'clock on Friday morning last, however, 
there was a sudden subsidence immediately below the 
front area of one of the houses in the center of the 
block 
the whole of the front steps and thie heavy stone balus- 


The cavity was large enough to take in nearly 


trade, and it extended under the front of the house, 
with the result that a considerable portion of the front 
foundation wall was carried down At 1.30 on the 
ame day, the front foundation wall of the adjoining 





Looking into the Crater from Steps of Adioining House. 
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houses gave way, and the whole of the steps, landings 
and areas, with the brownstone facing of the first story, 
fell into the crater, which by this time had become 
greatly enlarged. The building department now gave 
orders for all families living in the houses facing Park 
Avenue between 37th and 38th Streets, to vacate their 
homes. 

It is not anticipated that the movement of the rock 
will extend any further, as the overlying material has 
probably settled down solidly against the displaced 
tunnel wall, which is prevented from further move- 
ment by the heavy shoring within the tunnel. 

The engineers are meeting the difficulty by making an 
open cut above the cave-in. The shifting rock will be 


removed; a concrete arch turned over the tunnel; and 





Front View of the Wrecked Houses. 


the material filled in, restoring the normal surface of 
the ground. This accident should not cause any fears 
as to the stability of the completed tunnel, for the rea 
son that the whole interior will be lined with a heavy 
wall of concrete, which will have sufficient strength in 
itself to resist any crushing-in effect of the kind we 
have just described. By the courtesy of the New York 
Herald we are enabled to present the three accompany- 
ing photographs, which show very clearly the extent 
and nature of the damage 
>< >a 
The Measurement of Osmotic Pressure. 

If a solution of ordinary salt or sugar be brought 
into contact with water, the salt or sugar will pass 
from the solution into the water until both become 
of the same concentration. Ordinarily this phenomenon 
is called diffusion. Obviously the particles of the dis- 
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solved substance are driven from their solution into 
the pure solvent by some force; and this force is 
known as osmotic pressure, Qualitatively, it is’a sim 
ple matter to demonstrate the existence of osmotic 
pressure; but the measurement of the magnitude of 
this pressure is an experimental problem so difficult that 
few physicists have ever attempted its solution. To be 
sure, the well known German botanist Pfeffer in 1877 
succeeding in making some direct measurements; but 
the principal method which he employed never per 
mitted him to measure pressures greater than that 
exerted by a sixty per cent solution of a sub 
stance, such as cane sugar. Meager as these results 
have been, they form the basis for the important 
labors of Van't Hoff In 1887 this brilliant Dutch 
chemist showed that the osmotic 
pressure of solutions obeys the laws 
of gases. Ever since this generaii- 
zation was reached scientists felt 
that the time had come to measure 
great 
and to ascertain the truth of Van't 
Hoff's law. But the many experi- 


osmotic pressures directly, 


ments made during the last decade 
have failed miserably Finally 
Prof. Morse, of the Mechanical De- 
partment of Johns Hopkins Univer 
sity, devised a method which is 
brilliant as well as simple. For 
some years Prof. Morse has been 
engaged in important electrolytic 
work. It occurred to him that in- 
stead of allowing the two solu- 
tions to diffuse from the two sides 
of a cell inte a porous wall, they 
might be forced in by means of the 
electric current. in carrying out 
the idea he poured a solution of po 
tassium ferrocyanide into the cell; 
immersed the cell in a solution of 
copper sulphate; inserted an elec- 
trode into each solution; and passed 
a current from the outer solution 
through the walls of the cell into 
the inner solution. The positively 
charged copper ion moved with the 
electric current into the wall from 
the outside; the negative ion of the 
potassium ferrocyanide moved 
against the current and passed into 
the wall of the porcelain cup from 
the inside. When the two ions met they combined and 
formed the desired precipitate into the walls of the 
cup. The precipitate offered far more resistance to 
pressure than that deposited by the method of 
Pfeffer 
After long and arduous labor Prof. Morse succeeded 
in securing junctions in the apparatus that would with- 
stand high pressures, and has solved other difficult 
problems that have arisen in the course of his work. 
So successful is the method devised by Prof. Morse 
that pressures as great as twenty-three atmospheres 
have been measured. Last June Van’t Hoff visited 
Johns Hopkins University. Unhesitatingly he pro 
nounced the work that Prof. Morse had then merely 
begun the most important in modern physical chem- 
istry. Coming from one of the greatest living chemi 
cal physicists, this is high praise indeed. 








Snapshot Taken as the Front Walis Collapsed, 
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S orrespondence. 
Heavy Mapid-Fire Gunes, 
To the Editor of the Sctentiric AMERICAN 

I have read with interest a recent letter from a cor 
respondent in your valued paper in which the bat 
teries of our new armored and protected cruisers are 
contrasted unfavorably with those of similar craft in 
the Italian and Japanese navies The same corre- 
spondent adds that no such criticism applies to the 
armament of the new battleships. So far as the num 
ber and weight of the guns is concerned this last state- 
ment is doubtless true In this respect the ships of 
the “Pennsylvania” class seem rather overgunned than 


otherwise \ arises, however, concerning 
the comparative efficiency of the eight 8-inch guns 
which form a part of these batteries. These are all 
listed officially as “breech-loading rifles.” I have no- 
ticed, however, that all guns of this caliber in foreign 


while there are 


question 


navies are classed as “rapid-fire guns,” 
no guns of this classification in our navy above the 
caliber of six inches. On the other hand the Scren- 
riric AMeRIcAN has etated that all of the guns in our 
new battleships are to have the improved Weling 
which will presumably make them 
as efficient as any. The question that arises is this 
Is the difference between the new 8-inch “breech- 
loading rifles” of our navy and the 8-inch “rapid- 
fire guns” of foreign navies merely one of nomencla- 
ture, or is it true that we are still clinging to the old 
slow-fire principle in guns of this caliber despite the 
fact that this practice has been universally abandoned 
in foretgn countries? I request that the Screnriric 
American furnish its readers with an answer to this 
A. C. Retmey. 


breech mechanism 


question 

2682 Broadway, New York 

[The new 8-inch naval gun is entitled to be called a 
rapid-fire weapon. It embodies the rapid-fire features 
which are found in the European rapid-fire pieces of 
the largest caliber.—Eb.] 

a i a nae 
Quartz Fibers with the Electric Are, 

To the Editor of the Sctentiric AMERICAN 

Quartz fibers of small and uniform diameters fit to 
suspension or cross hairs in 





be used for galvanometer 
telescopes or transits can be made only with the aid 
of heat of sufficient intensity to liquefy the quartz. 
The usual source of heat is the oxyhydrogen blow- 
pipe, but it quite often happens that this apparatus, 
with its cumbersome gas cylinders, are not at hand 
when the fibers are most needed, with the result that 
the experimenter or observer often contents himself 
with a spider-web cross hair or a suspension of un- 
spun slik, which are both unreliable and short-lived 
The writer has found this quite unnecessary if an 
ordinary electric are is accessible. The are is prefer 
ably provided with a hand-feed, but the ordinary au 
tomatic feed may be so adjusted as to give a gap of 
about one-fourth of an inch A crystal of transparent 
quartz should now be brought near to but not within 
the zone of incandescent gas, and held in this position 
till it is thoroughly heated. If heated too rapidly the 
crystal will chip and the fragments be thrown about 
with violence After 


brought in contact with the incandescent spot on the 


heating, the crystal may be 


lower carbon and a piece about the size of a kernel of 
wheat meited off. This should be seized with a pair 
of forceps and drawn out to a length of about half an 
inch.as it is removed from the carbon. Another piece 
of quartz similar in size is now melted on the carbon, 
and after it has become quite liquid the quartz already 
melted should be brought in contact with the bead and 
quickly withdrawn. If the movement is rapid and the 
direction of the pull is not such as to draw the thread 
across the column of heated gas, a very fine fiber of 
uniform diameter will be the result. Much depends 
upon the quickness with which the fiber is drawn out, 
and any scheme to increase this will improve the re- 
sults, 

If the operator stands on a well-insulated platform 
there need be no fear of the current. 

Marinette, Wis Crarnence W. EastMan 

[The experimenter is warned against trying this ex- 
periment on a lamp placed on a circuit having more 
than 100 or 200 volts E. M. F.—Eb.] 


A new extensometer has been designed by Mr. H. T. 
Bovey, for determining the longitudinal extension or 
compression of any given length of a horizontal beam 
loaded transversely. It was recently described in the 
Transactions of the Royal Society of Canada, and 
consiets essentially of two parallel overlapping steel 
bars, the opposite ends of which rest by knife blades 
against two points on the specimen to be measured. 
Between the faces of the two bars is a small roller 
carrying a mirror. An extension or compression of 
the specimen causes relative motion of the bars rotat- 
ing the roller through a small angle, which is readily 
observed by means of the mirror, the reading being ef 
fected by means of Aan ordinary telescope with cross 
hairs. 


Scientific American 


SHELL PRACTICE iN CITY ARMORIES. 

In the large Armory of the Thirteenth Regiment, 
Brooklyn, there are mounted complete working models 
of three types of coast-defense guns, a 12-inch mortar, 
an 8-inch disappearing rifle, and a 4-inch rapid-fire 
gun, which were built especially for the Armory by the 
Bethlehem Steel Company at a cost of $25,000. They 
are perfect working models, and the dimensions, form, 
and functions of every part are exactly the same as 
in the army guns installed in coast fortifications, the 
only difference being that the models, which are built 
chiefly of wood, are very much lighter than service 
pieces, and, of course, cannot be fired with powder 
charges. But since the traversing and elevating mech- 
anism and the mechanism of the breech of the gun are 
of metal and identical in design with the service gun, 
it follows that the gun detachments secure the full 
benefit of drill with the actual guns in handling these 
models. 

It occurred to Lieutenant Kingsley L. Martin, who 
is one of the civil engineers in charge of the construc- 
tion of the new East River Bridge, that the value of 
the gun drill, to say nothing of its interest, would be 
greatly increased if the weapons could be arranged to 
fire dummy shells at actual targets in the Armory. 
Powder was impracticable for three reasons: First, 
that there would be danger of cracking the thin cast- 
iron linings which are inserted in the dummy guns to 
carry the rifling; secondly, that the concussion and 
noise of the discharge would be undesirable and dan- 
gerous to the glass windows and lighter structures of 
the Armory; thirdly, that no projectile that would 
withstand the shock of powder discharge could be 
made so light as not to injure the Armory floor when 
it fell. Accordingly, with the sanction and encourage- 
ment of Colonel David E. Austen, commanding offi- 
cer of the Regiment, Mr. Martin designed and had 
built the plant which forms the subject of our illus- 








DETAILS OF DUMMY SHELL AND COMPRESSED AIR 
ATTACHMENTS AT BREECH OF 8-INCH GUN, 
trations Compressed air was selected as the sub- 
stitute for powder most suited to the case. This was 
furnished by an electrically-driven, direct-connected 
compressor with an automatic governor. The air is 
stored in a series of flasks and in the large 6-inch main 
which runs around the building below the galleries, at 
a pressure of 130 pounds to the square inch. The com- 
pressor runs until the desired pressure is reached, 
when the governor cuts off the current. When the gun 
is fired the resulting drop of pressure, acting through 
the governor, starts the compressor and renews the 

supply of air. 

The compressed air is led into the powder chamber 
through the breech-block in the manner shown in our 
illustration. The mushroom head and the spindle 
were removed from the breech-block and a 2-inch pipe 
threaded at its ends was introduced in place of the 
spindle, and an air-tight connection made by screwing 
up a pair of flanges tightly against the front and rear 
faces of the breech-block To the outer end of this 
pipe a length of fire-engine hose was attached by means 
of a couple of clamps, the other end of the hose being 
connected to the compressed air main. When the or- 
der to fire the gun is given, a quick-opening gate valve 
admits the air instantly to the gun. 


The first projectiles used were cylindrical with 
flat heads, but for the future, pointed heads 
of molded rubber, of the kind shown in our il- 


lustration, will be substituted. In the earlier pro- 
jectiles, the body was made of rubber belting for the 
8-inch and of leather for the 12-inch gun, the heads 
and bases consisting of cup leathers. The 4-inch shells 


were paper tubes with wooden disks at the ends and 
a felt rifling band. 
engraving, consists of two cylinders of paper each one- 
quarter of an inch in thickness, with a disk of wood 
at the, base, and with the overlapping pointed rubber 
head riveted to the inner cylinder, as shown. 
have already stated, the guns are fitted with a half- 


The new 8-inch shell, shown in our 


As ~we 
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inch liner, in which the rifling is cut. The rifling 
of the dummy shells consists of a 
leather, and it was found that this 


band in the cas¢ 
strip of felt or 
answered admirably 

In a recent trial of the guns, the gun crews were 
taken from the Third Battalion of the Regiment. 
Base lines and stations had been previously estab- 
lished, and the azimuth, plotting-board, and range 
finder were used in getting the proper elevation, etc., 
just as they would be in actual service. The stations 
telephone and also signal flags, 
wielded by members of the signal detachment of ft? 


were connected by 


regiment, were used as a means of communica 
Twenty shots were fired from the larger guns an. 
twenty from the 4-inch rapid-fire gun, the majority « 
which were hits; and this in spite of the fact that the’ 
target was moved and the angles frequently changed. 
Encouraged by the success of the installation, Colonel 
Austen is endeavoring to secure an appropriation of 
$1,000 for a permanent equipment. 
a ee 
A. L. Barber’s Steam Turbine Vacht, 

Up to the present time, the turbine has been applied 
to only four vessels by European shipbuilders—first 
to the torpedo-boat destroyer “‘Turbinia,” then to the 
destroyers “Viper” and “Cobra,” belonging tothe Brit- 
ish navy, and, lastly, to the passenger steamer “Kine 
Edward,” which was finished on the Clyde in Ju) 
1901, and used as an excursion boat between Gla 
gow and Campbelltown during the summer. 
sel is 250 feet in length between perpendiculars, 30 


This ves- 


feet in molded breadth, and 17 feet 9 inches in depth, 
molded to promenade deck. In nearly all respects she 
is similar to the usual modern type of river or coast- 
ing pleasure steamer, only slight changes having been 
introduced to suit turbine machinery, which consists 
of three separate turbines driving three screw shafts. 
The speed obtained by the “King Edward” was about 
20 knots 

The first order received by any British shipbuilder 
for a turbine yacht has come from an American— 
Mr. A. L. Barber of New York. Messrs. Ramage & 
Ferguson of Leith are building this yacht to the de- 
sign of Messrs. Cox & King, of London. She will be 
252 feet 3 inches on the water line (about 300 feet 
over all) with 32 feet 6 inches beam and a molded 
depth of 21 feet. 

The turbine machinery will not be materially differ- 
ent from that of the “King Edward,” in which the 
high-pressure turbine is placed on the center shaft, 
earrying one propeller, and the two low-pressure tur- 
bines each drive one of the outer shafts, each of these 
shafts carrying two propellers. In the exhaust ends 
of each of the latter are the two astern turbines, 
which are in one of the low-pressure motors, and 
operate by reversing the direction of rotation of the 
When the 
vessel is going ahead, the steam from the boilers is 


low-pressure motors and outside shafts. 


admitted to the high-pressure turbine, and after ex- 
panding about five-fold it passes to the low-pressure 
turbines, is further expanded in them twenty-five fold, 
and then passes to the condensers, the total expan- 
sion ratio being estimated at 120-fold. It is said that 
at 20 knots the revolutions of the central shaft are 
700 and of the outer shafts 1,000 per minute. Only 
the outer shafts are used when going alongside of a 
wharf, and the steam is admitted by suitable valves 
directly into the low-pressure motors or into the 
reversing motors on each side of the vessel. 

The yacht will have an indicated horse power of 
As to the speed expected to be obtained, the 
less 


2 500 
designers will say no more than it will not be 
than 16 knots. In regard to the coal consumption of 
turbine engines per indicated horse power, as com- 
pared with ordinary engines, there seems to be some 
uncertainty in this respect the “King Edward” on 
her trips last summer was fairly economical, but this 
test is hardly a satisfactory one in arriving at the 
probable coal consumption of a turbine yacht, for 
the “King Edward” ran continuously at high pressure 
from Glasgow to Campbelltown and return, whereas 
a yacht on a cruise will steam at varying rates of 
speed 

This turbine yacht will be completed in about ten 
months. 

The Current Supplement, 

The front page of the current SuppLEMENT, No. 1369, 
is devoted to a brief account of the Victor Hugo cen- 
tenary at Paris. Chemists will find an interesting 
article on the stratification of hydrogen by Sir William 
Crookes. The new Bermuda floating dock is fully de- 
scribed and pictured. John Meikle discourses interest- 
ingly on “A Bit of ‘Ancient’ History of the Isthmian 
Among other articles may be men 





Canal Problem.” 
tioned a description of the Prince Regent Theater at 
Munich: the machinery of the Wagner Siegfried per 
formance; and the “Padlocks of Indian Chests.” Prof. 
S. P. Langley and F. W. Very describe the cheapest 
form dof’ Ifglit;-which happens to be that of the insect 
Pyrophorus noctilucus 
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Engiveering Notes, 

The semi-annual report of the London and North- 
western Railway shows a decrease of working expenses 
amounting to £32,809, and an increase of receipts of 
£39,270. According to the report, this result is to 
be attributed largely to the adoption of American 
methods of haulage and to the use of American en- 
gines. The heavier engines used resulted in a saving 
of 329 trains between certain points. 


The report of the workings of the German canals 
states that there are 8,650 miles of inland waterways 
,open to traffic. In 1900 nearly seven million tons of 
goods were conveyed to Berlin by the canals, and 
eight and a half million tons to Ruhrort. The Elbe 
has been made navigable for 550 miles. The canal 
between the Elbe and the Trave has been completed 
at a cost of five million dollars. 

The recently organized National Bridge Company of 
Pennsylvania has secured a 40-acre site for its new 
plant at Colonia, on the Pittsburg and Lake Erie Rail- 
road about twenty miles from Pittsburg. This plant 
will have a capacity of six thousand tons of structural 
steel per month, and after the bridge department is 
in working order, a steel-car plant with a capacity of 
twenty cars a day will be put into operation. The 
main building will be of steel frame construction and 
will be 200 feet wide by 550 long. 

English and American capitalists are to build a 
railroad which is to run from Eureka, Humboldt 
County, Cal., to Weiser, Mont., to connect with the 
Northern Pacific. Eureka is a town of 10,000 in a 
county without a railroad. The proposed line will 
open this part of California, traverse the redwood 
country and the southeast corner of Oregon, cross 
Idaho and finally merge into the Northern Pacific. 
The road, it is claimed, will open a territory contain- 
ing about 250,000 population at present, and capable 
of supporting a million, but now without proper traf- 
fic facilities 

Baron d'Estournelles de Constant of France has been 
on a tour of the United States with a view of securing 
some data about the industrial schools of this country, 
and to bring about better industrial relations between 
the people of the two countries. His government has 
practically decided to establish a school in this country 
where French youths can be sent for instruction in 
American methods, and this institution will be located 
in Philadelphia. The Baron also wants to encourage 
the cending of American students to the schools of hi 
country, and he thinks the exchange of knowledge or 
practice thus brought about would be very beneficial 
to the interests of both countries. 

Orders for machinery from South African mining 
companies have not been as plentiful since the little 
misunderstanding between John Bull and Oom Paul, 
but now there are unmistakable signs of renewed in- 
terest and activity among the operators, and the in- 
dications point to an early revival throughout that 
section. One of the most notable orders with West- 
inghouse, Church, Kerr & Co., is for two 1000-kilowatt 
Westinghouse-Parsons turbo-generating sets for the 
De Beers Consolidated Mines, Limited, for shipment 
to South Africa. This equipment will furnish current 
for a power transmission system in the De Beers 
mines, and it is expected that it will mark an im- 
portant departure. 

Mr. Ralph Noble, the electrical engineer of the 
Morgan-Gardner Electric Company, of Chicago, has in- 
vented a special electrical coal-cutting machine to suit 
the peculiar “longwall’’ system of mining practised in 
the English coal mines. The object of this particular 
machine is to undercut the coal. The first work of 
the miner is to cut under the seam so that it can be 
blown down. It is hard and wasteful work. As the 
miner must cut in some distance up the seam, a cer 
tain amount of coal is turned into slack by working 
upon it. The Morgan-Gardner electric machine under- 
cuts to a depth of 6 feet a space of 4% inches in 
height, and 3 feet 9 inches wide, without any waste 
whatever The machine skids back automatically 
when it has cut its full length, and is reset for the 
next section in less than a minute. It cuts 242 square 
feet in an hour, doing the work of fifteen men. After 
a section is cut in this way holes are bored by electric 
drills and the coal blown down. Such machines can 
only be used when the “pillar and stall” system of 
mining is carried on. The new machine invented by 
Mr. Noble for use in England undercuts the face of 
the coal when the seam is sixty or seventy yards wide, 
after the manner of a reaping machine. It costs from 
$1,500 to $2,000. The machine is also used for cutting 
roadways, and in one of the English mines in which it 
has been installed, it is at present used in cutting out 
a band between two seams of coal, which otherwise 
could not be moved without great waste. The use of 
the machine invclves a saving of from 12 cents to 36 
cents per ton of coal mined, according to the thick- 
ness of the seams. It thus enables many mines with 
small means, which are now disused, to be worked at 
a profit. 
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Science Notes, 

In County Mayo, Ireland, a wooden boat believed 
to be nearly 2,000 years old was recently dug up by 
some laborers. The boat, beautifully carved from the 
trunk of a tree, is of oak, 46 feet long, and in a 
perfect state of preservation. So hard is the wood 
that the hatchets of the men scarcely left an im- 
pression. Provision will be made to receive the relic 
in the Dublin Museum. 


The Imperiai Health Department of Germany, which 
numbers among its counselors some of the most dis- 
tinguished scientists, has lately considered the possi- 
bility of exterminating rats throughout the empire. 
It is the object of the health department to mitigate 
the danger from the spread of contagious diseases. 
Dr. Robert Koch, the eminent bacteriologist, has been 
commissioned to devise a plan of getting rid of the rat 
pest in the east port-towns. 


Dr. F. W. Hutchinson, the well-known English 
scientist, is at present making a series of balloon as- 
cents from London and vicinity with a view to deter- 
mine the nature of the bacilli inhabiting the upper 
regions of the atmosphere. The microbés are col- 
lected by means of sterilized gelatine plates, pre- 
pared from seaweed by a Japanese process, and 
exposed at different altitudes. So far the results have 
been satisfactory, and many hitherto unknown germs 
have been discovered. 


The work of gathering specimens for the public 
conservatories of New York city, in Bronx Park, is 
proceeding at a rate that cannot but arouse satisfac- 
tion. The collections in the older houses, and a con- 
siderable number of plants grown during the year in 
the propagating houses on the eastern side of the 
Botanical Garden, will partly stock the large addi- 
tional space. Nevertheless, several thousand more 
specimens are needed for the new houses. To obtain 
some of these, three expeditions have been: organized. 
Dr. McDougal has gone to Arizona to secure 
cacti and succulents; Dr. Britton may go to Cuba in 
order to gather certain tropical especies; and Mr. 
Nash will go to Europe in April in order to arrange 
for some exchangés for the Botanical Gardens. 


The London Lancet is doing splendid work in its 
laboratory for the public health of Great Britain, and 
it has been considering that the postage stamp is not 
too unimportant for its attention. Blood-poisoning has, 
without a doubt, been traced to licking an infectious 
postage stamp as a cause, and the chances of a postage 
stamp becoming infectious are obviously abundant. 
This year it was decided to revert to red as the dis- 
tinguishing color of the penny stamp. On examina 
tion it is found that one of the innocuous aniline reds 


was used, which is peculiarly resistant to atmospheric’ 


action or to the action of moisture, Strong acids dis- 
turb it but little. The adhesive material is dextrine or 


British gum in all cases. 


Children of wealthy parents are to be the subjects 
of food experiments by scientists in a _ splendidly 
equipped home known as the Chicago Hospital School 
for nervous and delicate children, at 5201 Drexel Ave- 
nue, says the New York Medical Journal. Only the 
well-to-do can afford to send their children to the 
school. The home can accommodate only fifteen chil- 
dren, and has more applications than it can fill at the 
present time. An annex is to be established soon, 
and the effects of food on the brain and body are to 
be studied under the direction of Dr. John M. Dob- 
son, when he returns to Chicago from Boston, where 
he is understood to be conducting further researches 
in the subject. All conventional ideas of a school are 
to be disregarded at the hospital school. There will 
be no desks; and nothing to suggest an institution 
will be allowed. The idea of working out such a 
problem originated with Dr. John M. Dobson, dean 
of Rush Medical College. The hospital school is affili- 
ated with Rush College. 


Some twenty years ago a German engineer who was 
surveying for a railway in Asia Minor heard that a 
large marble statue had come to light in what is 
known now as the town of Bergama. He soon became 
convinced that owing to the largeness of the remains 
it formed a part ef the representation of the battle 
of the gods which took place on the heights of Perga- 
mon. Further investigations proved this to be the 
ease, and Herr Humann conducted the explorations 
between 1878 and 1886 upon the spot where he made 
his first find, the Prussian government providing the 
means. Much of the magnificent temple and altar 
which were erected on the Pergamon height between 
the years 197 and 159 B. C. had disappeared under 
the combined influences of the weather and vandals 
Some larger portions and small fragments were con- 
veyed to Berlin, and now a special museum has been 
opened for the reception of these magnificent speci- 
mens of Hellenic art The building in shape and 
size resembles the original altar with its frieze. The 
gigantic figures have been set up in their former order, 
and every possible fragment has been utilized. 
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Electrical Notes. 

A charter has been given to Boston capitalists to 
build an electric line from Toronto to Cornwall and 
a line from Brockville through Smith Falls to Ottawa, 
in all about 350 miles. The fund for this purpose will 
be $8,000,000, and the work will be pushed to an early 
completion. 


In order to facilitate the handling of mill products 
and supplies an electric railway bas been built en 
tirely encircling the Carpenter Iron Works at Read- 
ing, Pa. The track is twenty-four inch gage and is 
laid to reach all the departments of the works as weli 
as coal piles and railroad sidings. There are two elec- 
tric locomotives weighing 10,000 pounds each and 
capable of a speed of six miles an hour with a draw 
pull of 1,200 pounds. The line is equipped with a va- 
riety of cars suitable for the work required. 

In a recent number of the Electrical Review, Prof. 
Trowbridge describes some interesting experiments 
which he made with the electric spark in water. He 
states that it is possible to produce a brilliant dis- 
charge in carefuliy distilled water, provided a high 
electro-motive force is employed. He has found 500,- 
000 volts with a large capacity suitable for the pur- 
pose of spectrum analysis. The electrodes were plati- 
num wires inserted in long glass tubes and placed 
an inch apart. It was necessary to have an ad- 
ditional spark gap outside the liquid. Prof. Trow- 
bridge states that the light of the spark produced under 
water is of brilliant whiteness, resembling that of an 
inclosed arc-lamp. 

A scheme is being promoted for the purpose of con- 
structing a railway upon the monorail system between 
Edinburgh and Glasgow. The plane have been pre 
pared and the route mapped out, and these have as a 
preliminary been submitted to the Board of Trade. 
The distance between the two cities is 49 miles by the 
most direct route possible, and the distance will be 
covered in 29 minutes, or at a relative speed of 117 
miles per hour. A service of six trains per hour both 
ways will be inaugurated. At present the two cities 
are connected by the North British and Caledonian 
system, and the service is about hourly each way, the 
fastest train covering the distance in 65 minutes, An 
immense traffic passes between the two cities. 


An instrument for indicating and recording the ap- 
proach of thunder storms is in use at St. Ignatius Col- 
lege, Cleveland, Ohio. The apparatus comprises a re- 
lay, a sounder, a coherer, two condensers, a choking 
coil, two batteries of two and four dry cells, a clock 
with recording cylinder, and a copper collector fixed 
to the tower roof. The action of the storms upon the 
recorder is as follows: If, at some distance from the 
receiving station, there is a violent discharge of elec- 
tricity within a cloud, the electrical oscillations it oc- 
casions will impinge upon the collector on the roof 
and close the coherer circuit. The waves, however, 
pass the coherer without cbstruction, thereby buliding 
bridges for the. battery current in this circuit. The 
relay in the coherer circuit is energized, and cioses 
the recorder circuit in the usual manner. 


In a recent issue of the Tramway and Railway 
World, Mr. Magrini Effren of Turin shows how rapid 
and extensive has been the development of electrical 
traction in Italy. The first electric tramway put down 
in Italy dates back to 1890. The line runs from 
Florence to Fiesole. Genoa and Milan followed in 
1893. Two years later the Eternal City itself saw the 
advent of the electric tramway. Turin, Naples ana 
Leghorn and other cities are now included in the list. 
Water power instead of steam is used at the generat- 
ing stations, in many cases. While the. railways, as 
a rule, have adopted a conductor rail, the use of over- 
head wires for the tramways is quite general, The 
latest development is the Lecco and Sondrio Railway, 
about which so much was heard at the recent arbi- 
tration proceedings regarding the system of electric 
traction for the Metropolitan and District Railways 
of London. 

Several severe experiments have recently been made 
in Christiania with a new electro-magnetic gun in- 
vented by Prof. Birkeland. The electric connection 
between the battery and the gun is made in less than 
a second by the aid of a current breaker. The feature 
of this weapon is that no noise accompanies its firing. 
In the trials the electric spark was first seen, followed 
by a loud report, which wae caused by the impact of 
the projectile, a one-pound shell, on a wooden target, 
which was penetrated. The gun works magnetically. 
The shell is drawn out of the bore and not, as hitherto, 
impelled by gunpowder. The use of magnetism as a 
motive power, according to Prof. Birkeland, will enable 
1,000-pound sheils to be hurled much further than by 
the old-fashioned methods. This is by no means the 
first gun with which attempts have been made to fire 
shells by magnetic means, but no electro-magnetic 
gun has yet succeeded in fulfilling the requirements 
which were claimed for it, so that Prof. Birkeland's 
further experiments will be followed with great inter- 
est. 
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THE SEVERO AIRSHIP. 
BY ' PARIS CORRESPONDENT 

One of the most remarkable and seemingly the 
most practical of the different airships which are now 
being constructed in Paris is that of M. Severo, a 
Brazilian aeronaut In the ordinary type of airship 
where the car is suspended from the balloon by wires, 
the screw, fixed at one end of the car 
propels the latter and the balloon is 
dragged after it against the resistance 
of the alr M. Severo proposes to ove! 
come the objections arising from this 
construction by arranging the car so 
that the screws will drive the balloon 
directly in its axis and make the bal 
loon, 80 to speak elf-propelling He 
carries this out by adopting the form 
shown in the diagram in elevation and 
section; the framework has the form 
of a trapezoid with its long side upper 
moct, and the latter lies in the axis of 
the bailoon which partly envelops the 
frame. This framework is supported 
from the balloon by wires which are 
attached to its lower part 

The details of M. Severo's airship 
present many points of interest. The 
balloon proper measures 93 feet long 
and 38 feet at the greatest diameter 
it is not, however, symmetrical in 
form, but has a considerably larger 
diameter toward the front than in the 
middie. It has a capacity of about 2,600 cubic yards and 
can carry a net load of 3,500 pounds. In the middle it 
has a large slot-like space in which is lodged the upper 
part of the car 

A view of this framework before mounting and 
another showing it joined to the balloon are pre 
sented in the engravings. The lower part, which forms 
the platform of the car and contains the apparatus, 
is 46 feet long. At each end is a gasoline motor with its 
appliances. The framework is relatively narrow, and 
measures but 3 feet at the base and 2 feet at the top. 
Most of it is constructed of bamboo poles of vari 
ous diameters, while the flooring is of light wood 
Aluminium has been used in a few cases, and the 
frame is well braced with steel wires. The whole 
has the appearance of extreme lightness, in spite 
of its size, combined with rigidity, and the con- 
struction has been well carried out The car is 
suspended by an auxiliary covering which sur- 
rounds the balloon, composed of strips of canvas 
joined together by cords. This arrangement will 
be noticed in one of the engravings From the 
lower part of the envelope is suspended the frame 
by a series of wires 

The system of screws and the steering device are 
aiso of a novel character The position of the 
screws will be best solved in the diagram, where 
A is the main propelling screw placed in the rear 
and is the largest of all. It has two branches and 
measures 20 feet across; it is built of a steel 
framework and wood blades covered with cotton 
The second screw, B, is placed in front, also in the 
axis of the balloon, and measures 13 feet across 
[t has the same general form as the front helice, but 
has a different pitch. Its object is to diminish the 
resistance of the air in front of the balloon and com 
bat the wind, which may be opposed to the forward 
movement. A third and smaller screw is shown at C; 
it is placed below at the end of the platform. The ob- 
ject of this screw is to overcome the resistance offered 
by the lower part of the framework, which projects 
out of the balloon by 6 feet or more As the platform 
contains the motors with their gasoline and water 
reservoirs, the mechanism and the aeronaut, and as 





BUCHET MOTOR OF THE SEVERO AIRSHIP. 
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this part is out of direet line with the propelling screw, 
it might offer a considerable resistance which would 
hinder the movement of the airship. To counterbal- 
ance the air-resistance offered by this portion of the 
car the small screw is provided, which measures 
10 feet across The steering apparatus is another 
novel feature. M. Severo considers that the different 
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with its main shaft. The shaft carries a pair of fric- 
tion cones, /, which transmit the movement to a 
vertical shaft carrying a pair of bevel gears, 2, and 
these drive the horizontal shaft of the rear screw, A. 
The compensating screw, C, is driven by a pair of gear 
wheels, 3, while the steering screws, D, are operated 
by a conical friction-clutch, 4. By shifting the upper 
cone-wheel to one side or the other 
by meaus of a lever, the direction of 
its shaft is reversed and in conse- 
quence the steering screws turn in one 
9 the other direction. In the for- 
ward part of the car is a somewhat 
similar arrangement. The motor, M’, 
operates the steering screw, D’, as 
above, and at the end is the transmis- 
sion for the front screw. The frame- 
work, where it enters the body of the 
balloon, has a protecting covering of 
cotton cloth to prevent it from rubbing 
against the silk of the balloon and 
thus injuring it. The balloon will be 
provided with air-bags for keeping it 
filled out as the hydrogen escapes. 
The whole airship will weigh, when 
completed, about 4,859 pounds. The 
water and gasoline of the motor will 
serve as ballast and will be consumed 
instead of being thrown overboard, 





THE SEVERO AIRSHIP. 


types of rudder which have been used heretofore pre- 
sent many objections and he has decided to suppress 
them altogether and use instead a pair of small screws 
at each end of the car. These are shown at JD and D’ 
in the diagram, and are placed crosswise of the balloon, 
mounted in a light framework To turn the balloon 
to one side the front pair of screws are turned in one 
direction and the rear pair in the other, and when the 
angle is sufficient these screws are stopped and the 
balloon continues in a straight line. The screws have 
another advantage in overcoming to some extent the 








3 
DETAILS OF AIRSHIP SCREWS. 


force of the wind when it comes at right angles to the 
balloon. By working all four screws in a direction 
contrary to the wind its effect is more or less counter- 
balanced. It is also expected that the balloon may 
be made to turn about its vertical axis while in one 


spot by means of these screws 


To operate all the different screws requires a num 
ber of mechanical transmitting devices, but the aero- 
naut has succeeded in reducing these to the simplest 
form. The main features of the mechanism will be 
seen in the second diagram, where M is the rear motor 





thus giving an economy to the weight. 
The airship has been built in the es- 
tablishment of H. Lachambre, one of 
the principal balloon constructors of Paris. One of 
the views shows the balloon while filled out with il- 
luminating gas in order to give it a preliminary test 
as to capacity and tightness. When finished it will 
be filled with hydrogen from a generator which has 
been installed on the premises, and M. Severo ex- 
pects to try it first on the ground surrounding the 
balloon-shed, and then if successful to make a tour 
in the neighborhood of Paris. 
-_>-+> 
The Jardin des Plantes, of Paris, has lately been 
presented with a specimen of the hyena-dog or 
Lycaon Pictus by M. L. du Mazel, a government 
official at Senegal. This is the first specimen of 
the animal which has been obtained in France. M. 
Oustelet, of the Zoological Gardens, has given 
some information pertaining to this animal. It 
inhabits especially the region south of the Sa- 
hara and is found in south and east Africa, at the 
Cape, at Kordofan, in the Somali country and 
Soudan, but seems to be wanting in the Congo 
region. It lives in holes, at least for a part of the 
time, and preys upon the antelope especially, 
which it attacks with ferocity. These burrows 
are, however, only a temporary shelter. The fe- 
male retires to them to give birth to her young, 
but when these have been sufficiently reared, the 
burrow is abandoned The lycaon has a greater 
resemblance to the dog than to the hyena but its 
coat is somewhat the same color as the latter, 
being irregularly mottled with black and white 
upon a yellowish ground. The hind legs and rear 
of the body are not of diminished size as in the 
hyena, nor is the dentition the same. In these re- 
spects it more closely resembles the dog. On the other 
hand, the paws have but four toes. The lycaon seems 
to have been known in ancient Egypt, and it could 
have been brought there from the Kordofan region. 
At least that is the opinion of M. Francois Lenormand, 
who thinks he is able to recognize it in a certain 
animal found in one of the Egyptian tomb-paintings. 
--ero 
Britain makes $20,000,000 a year profit out of its 
postoffices. 
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Automobile Department | 


NOVEL ELECTRIC VEHICLES. 
THE COLUMBIA ELECTRIC TONNEAU. 


The electric tonneau here illustrated is one of the 
Electric Vehicle Company’s latest machines. Its four 
wheels are all of the same size. The body of the 


vehicle is hung low, making it more accessible to the 


passengers. At the same time the center of gravity is 


thus brought nearer to the ground, with the result of 
increased safety in rapid travel, especially when round- 
The 


two 


seat is 
The 


provided with a tonneau body 


ing curves. operator's broad enough to 


accommodate persons standard machine is 


This is detachable, and 
in its place may be substituted either a broad surrey 


holding two seat for an 
luggage. The 


vielding 3% 


seat passengers, a rumble 


attendant, or a hamper for vehicle is 


driven by a double motor horse power. 
The controller gives three speeds ahead and two back- 
ward. In order to give a clear space in front of the 
operator's seat the steering rod and controller handle 
The 
is divided into two equal parts, one of which 
is situated over the front axle and the other over the 


real The weight 


are placed on the left-hand side of the machine. 
battery 
axle is thus equalized and the hill- 
capacity of the The 
It has a radius 
of 40 miles per charge, and develops a maximum speed 
of 14 miles per hour. 


climbing vehicle increased, 


weight of the machine is 2,490 pounds. 
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FLEXIBILITY OF THE FRAME. 
For the purpose of skimming along over the as- 
phalted streets of a large city, the ordinary type of 


frame answers all ordinary purposes, but when it 
comes to demanding service over the uncertain roads 
of the country it is a different 
proposition. Automobile frames 


for light vehicles as at present con- 
structed are not always designed 
for the severe requirements of some 
of our rough country roads. The 
task of pulling in and out of deep 
ruts requires exacting conditions. 

The Dayton running gear, which 
is shown in the accompanying cuts, 
has the faculty of suiting itself to 
all the inequalities of an uneven 
road. Our illustration shows the 
frame passing over a 21-inch ob- 
struction without any serious diffi- 
culty. 

The differential gear and double- 
acting band-brake are inclosed in a 
dustproof case at the center of the 
rear axle. Sockets at each side of 
the gear case contain ball-bearings, 
each consisting of 11 % inch steel 
balls and hardened, ground bear- 
ings adjustable to wear. The tubes 
entering these sockets are two inches in diameter and 
cover the rear axle. All the. hubs contain roller bear- 
ings of approved construction, but these may be sub- 
stituted by American roller bearings. The tubes at 
the front of the frame terminate in lugs in which L 
pivot-axles find 
These axles are 
cranks to 
the steering rod which 
can be operated either 
from the center or the 
side of the machine. 

The front and 
parts are connected by 
terminating in 
standards between the 
tubes. The reaches are 
fastened to the stand 
ards by ball and socket 
joints, and pass through 
sleeves in supporting 
braces which also have 
ball and socket connec- 
tions with the frame. 
Clips are provided at the 
rear and on the front of 
the frames on which flat 
springs of the usual size 





shaped 
bearing. 
connected by 


rear 


reaches 





THE COLUMBIA ELECTRIC TONNEAU. 


THE ELECTRIC VEHICLE EQUIPMENT COMPANY'S AMBU- 
LANCE 

The above named company’s specialty is the build- 

The 


Hall Safe Company's truck, which is seen frequently 


ing of electric vehicles for particular purposes. 


on New York streets, rapidly hoisting safes to any 
story of a building desired by means of a special elec 
tric motor, is one of the products of this company 


The 
lustrated 


built the 
especially for the new 


company also ambulance herewith il- 


Lying-in Hospital of 


the City of New York, according to specifications fur 
nished it by the hospital authorities. 
As will be seen from the illustration, the distinctive 


feature of the ambulance is the method of opening it 
for placing the patient within. This is done by 
down each of the 
is placed on a stretcher, can 


letting 


raising two side 


patient, 


and 
when the 


easily 


one panels, 
who 
be slid in This novel and convenient arrange- 
James W. 


he body of the ambulance 


ment 
in chief of the 
is sufficiently 


was devised by Dr Markoe, surgeon 


hospital 
wide to allow a passage-way beside the 
patient for the physician 
door at the front. The 


who enters through a narrow 
ambulance is lighted by small 
windows in the top in the daytime, and by a cluster of 
electric 
40-cell 
specially designed for the purpose and equipped with 


lights at night It is propelled by the usual 


storage battery, and is kept in a small room 


a suitable charging board. During the three months it 


has been in service it has given excellent satisfaction. 
<> + o +> 

David Wolfe Bishop, one of the 
members of the Automobile 


ter the 


most prominent 
Club of America, will en- 
Besides Mr. 
Paris-Vienna race 
Foxhall P. Keene and A. C. 
entered for both the Paris- 
Bordeaux and the Paris-Vienna races. 


Paris-Vienna automobile 
Bishop, America will send to the 
William K. Vanderbilt, Jr., 
Bostwick 


race 


Fournier has 


em + me em -C—- 


An electric automobile mail delivery was recently 


inaugurated in Minneapolis, and is said to have proven 
itself in efficient. 


every way 


may be supported. 
Besides the strength 
flexibility noted 
above, adapting this frame for hard every-day use on 
rough roads, this frame is said to be adaptable to the 
of the automobile trade in the following re- 
spects: The gear case can either be in the 
center, as shown in the cut, or to either side desired. 
The reaches being sep 
arate and independent of 
the frame tubing can be 
placed near together or 
far apart to suit the re- 
quirements of the case, 
and can be made of any 
required length. The 
spring clips can be plac- 
distance apart, 
permitting the use of two 
springs front and rear, 
or lugs can be made pro- 
jecting upward from the 
end of the tube frames, 
to which C-springs can 
be attached. All of 


and 


needs 
placed 


ed any 


these changes can be 
made without changing 
the frame in the 
least. 
ooo —  — 
The cable street rail- 


ways of Edinburgh, Scot- 
land, are said to be a fin- 
ancial failure. The cable 
roads were opened in 
1897, or at a time when it 
was well known that this 
system was obsolete. The 
original estimate was $3,- 
893,200; the cost, $5;839,- 
000; and work is not yet 
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The Automobile Savings Bank. 
American bankers learned a long time ago that sav- 
ings deposits were to be had for the seeking, and sey- 
eral methods of seeking them, particularly by distrib- 
uting small boxes which can only be opened at the 





A NOVEL TYPE OF RUNNING GEAR WITH MAXIMUM OF FLEXIBILITY. 


banking office, have been used successfully. French 
bankers have just taken several strides in advance by 
introducing the automobile savings bank, which tours 
the country districts at stated intervals and gathers in 
the savings of the thrifty peasants. 

An electric motor car has been built for the purpose. 
It provides seats for a cashier and two clerks, ar- 
ranged about a revolving table. There are 
on the walls for the bank books, and a strong box 
is built into the body of the car. The officiais are 
from the Mezieres treasury administration, and the 
cashier has power to receive deposits of any amount. 
As there is no desire on the part of the authorities to 
facilitate the withdrawal of funds, the peasant is 
forced to come to the central bank when he needs 
money. The automobile bank began its rounds some 
weeks ago and has met with a most favorable reception. 


shelves 


->-+?e-o 

Under date Feb. 26, 1902, the State Department has 
received from the French embassy, Washington, notice 
of an international competition of motors and appar- 
atus using alcohol for generating motive power, light 
and heat, to be held in Paris in May, 1902. ‘This com- 
petition will include practical tests, after which medals 
and objects of art will be awarded, and it will be fol- 
lowed by a public exposition from May 24 to June 1, 
1902. The competition includes: (1) Automobile boats, 
(2) Lighting and heating apparatus. (3) Stationary 
and portable motors and motor groups. Requests of 
exhibitors not taking part in the competition will be 
received until April 15, 1902. The exhibit will include, 
besides motors and apparatus using alcohol, apparatus 
producing industrial alcohol, storing 
and transporting this product, apparatus worked by ex- 
Sites for ex 


receptacles for 


posed motors, and compounds of alcohol. 
hibition are free, 

















complete. The work is 
faulty and has already 
caused _ considerable 
changes. 
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AUTOMOBILE COUPE BUILT FOR THE SULTAN OF 
MOROCCO 

Our illustration shows a coupé which has 

for the 


Company it | 


been built 
Richard 
with gold tracery 


Sultan of Morocco by the Georges 
finished in green 
refrigerator, and in the rear the place 


fitted 


In front is the 


for the footman The interior is luxuriously 


with silk linings and curtains, a double seat 


for the conductor and passenger, with the 
steering and controlling levers Like the 
Georges tichard vehicles which have been 


lately described, it is on the gasoline system, 


and the motor, placed in front, drives the 
differential of the rear wheels by a belt trans 
mission 
— 0 — 

A NOVEL THREE-WHEEL AUTOMOBILE. 

Although the four-wheel automobile repre 
sents the type found to be in most general 
use, there is no doubt about the motor-bicycle 
and the three-wheel automobile having many 
rhe admirers of the 


this 


friends and advocates. 


three-wheel machine claim for type of 


vehicle comparative lightness and, conse- 


quently, greater traveling radius for the same 
amount of fuel, compactness, ease of steering, 


ability to turn in a circle of surprisingly 
small diameter, and last, but-not least, a con 
siderable reduction in the cost of this class 
of vehicle. As opposed to this class of vehicle 
four-wheel 
this 


advocate 


prefer the 
stability of 


there are some who 


type, owing to the greater 
machine A Philadelphia 


design, Mr 


form of 
of the 
Turner, is the 


three- wheel George T. 


designer of the three-wheel vehicle 


shown in the accompanying engravings. The vehicle 


is certainly very compact, as it can be stowed away 
in a space 7% by 3% feet, and it is said to be an 
efficient machine 

An evidence of the practicability of the Turner run 


about is given in the fact that the original vehicle, 


constructed four years ago, is still in daily use on the 
streets of the Quaker City 


it is yet 80 


Weighing but 400 pounds, 


constructed as to safely carry two passen 
gers over ordinary American roads with entire safety, 
its low running gear (but 20 inches from the ground) 
obviating the necessity of equipping the vehicle with 


a Step. It has a speed range of from five to twenty 
its tanks, with five gallons storage 


trip 


miles an hour, while 


capacity, have proven sufficient for the round 


from Philadelphia to Atlantic City (about 120 miles) 
in the actual running time of but a trifle over six 
hours. This amount of fuel costs but fifty cents, and 


two passengers occupied the vehicle during the trip. 
stopping and braking are all done with 
brake ) Mr. 


device by 


The starting 


the one lever (with an additional foot 


Turner is now engaged in perfecting a 


which the engine may be started from the seat 
—————_>- 6+ > —__—_____—_— 
Automobile Storage and HKepair Facilities, 
The all that 


this constant and in- 


proper storing of automobiles, with 
implies In the way of taking 
machine, and the establishment 


unsat- 


telligent care of the 
of efficient repair 


isfactory 


shops, still remain in a very 


condition, despite some commendable enter- 


prise in certain quarters The manufacturers of 


motor vehicles are well aware that a great many 


people are deterred from buying machines because of 
the lack of repair responsible 
Chauffeurs of extended experience are 


shops able to do good 
work 
constantly complaining of the varying grade = 
of the fuel pick 
their routes, and who depend | 
on electricity argue that 


which they 


liquid ’ up along 


touring those 
they are constantly 
uniformly satisfactory 


Such 


at odds to obtain a 


charging of the batteries complaints 


are usually well justified Instead of dis- 


solving their usefulness in “experience” meet- 
ings and festive entertainments, the automo 
hold of 


these problems with a view of alleviating the 


bile clubs might to advantage take 
most apparent troubles of the touring chauf- 
feur who is in search of uniform quality and 
excellence in liquid fuel and charging voltage. 
matter, 
prove to be 
the most essential and useful class of motor 
vehicles, namely, the heavy truck, the deliv 
utility wagon, 


But there is another side to the 


affecting what will undoubtedly 


ery carriage, and the general 
in relation to a system of storage stations 
comprising city and urban limits Depart- 
ment stores and similar large establishments, 
which are gradually displacing horse-drawn 
teams by horseless equipment, are already 
spending too much for maintaining the ma- 
chines and keeping them in repair. We are 
slowly but surely approaching the time when 
centrally located storage stations will be nec 
essary to the further economic spread of 
horseless traction, at least in cities. Such 
stations should also be able to furnish well- 
qualified drivers and chauffeurs to operate 
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delivery wagons at a stated weekly or daily rate, and 
to take contracts for supplying efficient chauffeurs for 
such concerns as are constantly employing horseless 
traction and transportation, not only in the city, but 
in the suburbs and surrounding country where auto- 
mobile stage lines operate. It should be possible for 
an individual as well as a representative of a commer- 





AUTOMOBILE BUILT FOR THE SULTAN OF MOROCCO. 


into such station and 
immediately get a figure on the of operating 
motor vehicles, according to capacity, per day and per 
week rhe price should include the driver's salary, 
the recharging of the batteries if the vehicle is an 
or the supply of liquid fuel and lubricants if 


cial house to walk a storage 


cost 


electric 
it is a hydrocarbon or steam vehicle, in order to enable 








REAR VIEW, SHOWING MOTOR OF THE TURNER 
THREE-WHEELER. 
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the inquirer, if he is a merchant, to know precisely 
what the cost of each delivery would amount to. All 
the merchant has to do is to specify the hours of work 
and time schedule to be followed by the driver, and at 
so much per week the storage station agrees to keep 
the vehicle in running order, making trips with the 
regularity of clockwork. By this arrangement the 
merchant is relieved of much special super- 
intendence, which really does not belong to 
his business and which he is not qualified to 
do properly through any of his departments, 
A fixed price for the vehicle and so much te 
make it do its limit of work and usefulness— 
these are the only two 

concern the city merchant. 


items which would 
Besides, there are 
any number of concerns which do not care to 
invest money in purchasing vehicles, but have 
enough expressage on their hands to warrant 


the hiring of one or 





more motor vehicles, 
when this can be done conveniently and eco- 
nomically. Only in exceptional cases does the 
driver of a business motor vehicle know how 
to properly attend to and clean it after the 
day’s work is done. He is in a hurry to get 
regards the cleaning of the ma- 
chine as an extra job imposed upon him for 


home, and 


the reason that there is no one else to do it. 
Conseguently the taken good 
care of, the machine parts wear out compara- 


vehicle is not 


tively quickly, and continued negligence may 
prevent the smooth working of the machinery, 
necessitating frequent stoppage and summons 
for repairs 

A well-appointed storage station should be 
able to do the work of cleaning and adjusting motor 
vehicles by 


contract for less than haif the cost 
of the repairs, delays and loss by friction of 
neglected vehicles; for the cost of looking after 
several machines is but a little more than that 


for tending a single machine. In all the large cities 
there are at the present time dozens of expensive 
and well-built business vehicles which are being slow- 
ly wrecked by the ignorance afid negligénce of the 
drivers intrusted with them; and it is not at all 
unlikely that some of the firms, discouraged by the 
cost of repairs and the unsatisfactory running of the 
machines, may ultimately go back to the horse-drawn 
Outfit, unless a system of storage 
the rescue. At 
stores are 


stations comes to 
present nearly all the atuomobile 
located on thoroughfares convenient to 
fashionable patronage; very few of them are close to 
the city’s business heart. There are in the United 
States several manufacturers making a specialty of 
business vehicles, and these might with profit locate 
salesrooms, with ample storage facilities, in the busi- 
ness center of some of our big cities. The storage 
idea worked out intelligently would not only insure 
a large number of sales not otherwise obtainable, but 
would keep the with the 
After 


seller in constant touch 
buyer—a condition both are sure to welcome. 
all, the revolutionizing influence of the automobile 
will be felt, not through the pleasure machine, but 
through the manifold appliances of motor vehicles to 
business needs. When we are getting our fires ex- 
tinguished by auto engines, our goods delivered by 
auto express wagons, our streets swept by auto street 
sweepers, our household furniture and heavy freight 
moved by auto trucks and vans, not to mention 
suburban transportation by auto stage coach, then, 

and first then, will the influence of the horse- 


less vehicle assert itself in a way calculated 
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to extract our appreciation. 
city limits the 
desperate. 


When we go out- 
conditions are simply 
The bicycle repair shop, the black- 
smith’s shop, and the general mechanic's shop 
are the only none of 


side 


places of refuge, and 
them offer adequate assistance in case of acci- 
dent. They merely are the local mechanical 
centers, which the wrecked automobilist goes 
through, not without a lurking suspicion that 
he will have to do most of the repairing him- 
self or take a botched job. 

way out of this dilemma. 

clubs of the United States, 
managed as at 


There is only one 
If the automobile 
being 
pleasure 


instead of 
purely for 
purposes, would amalgamate into a 
compact body able to make its voice heard in 
legislative quarters, it should not be so very 
difficult to organize repair facilities all over 


present 
single 


the country by some such measure as that of 
the League of American Wheelmen. L. A. 
W. repair shops did much good in stimulating 
the zeal of mechanics in practical cycle repair 
The cycle repairer is closer to auto 
repairs that either the blacksmith or the 
general mechanic. It might be well worth a 
trial to use the L. A. W. repair men as a 
basis, and educate those of them who care to 
acquire a certificate signed by the united auto 
mobile clubs licensing them to do work as 
qualified automobile engineers. 
technical instruction could very well be done 


work 


The essential 
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satisfactorily by mail by way of a clearly written, illus- 
trated pamphlet—adopting the method of teaching in 
vogue with the correspondence schools—and the prac- 
tical knowledge of how to do automobile repairs prop- 
erly intelligent application. 
But until some such method is brought to bear on the 


could soon be gained by 


available and favorable elements in present conditions 
our automobile repair and storage facilities will con- 
tinue to remain the weak spot in the industry. 
P+ -¢ + 
A MOTOR SLED. 
There is no reason why an enthusiastic cycler should 


not enjoy his favorite pastime in the winter as well 


Scientific American 


A NEW WATER-LEVEL REGULATOR FOR STEAM 
BOILERS. 

The accompanying illustrations give a general view 
and cross section of a very simple automatic appar- 
atus for regulating the water level in a steam boiler. 
The device has just been patented by Mr. Nelson 
Curtis, of Boston, Mass., who invented it for use on 
automobiles, although it is readily applicable to any 
steam boiler. 

This regulator is constructed to operate by the well- 
known principle in hydrostatics that a column of 
liquid of a given height, however small in diameter, 
will counterbalance or lift a great weight, provided 

it acts against a sufficient area 
at its base. 











An inspection of the diagram 
will show the reader that the 
upper half of the vertical stem, 
above the connection with the 
boiler, consists of three tubes 
numbered 1, 2 and 3 from the 
outside, inward. The second of 
these tubes terminates below in 
the upper part of the diaphragm 
chamber, D, while the third one 
passes through the flexible phos- 
phor bronze diaphragm and ends 
in the lower half of said cham- 
Attached to the diaphragm 
on its under side is a needle 
valve, N, which is opened or 
closed by the fluctuations of the 
former. This valve, upon open- 
ing, admits boiling water 
steam, through the pipe, P, to 
the supply pipe of the pump, 
thus checking the suction of the 
latter and making it non-opera- 


ber. 


and 





A MOTOR SLED. 
as in summer. Our illustration shows a motor-bicycle 
into a motor-sled by simply 


front 


which has beea converted 
substituting a pair of runners for the whee!. 
Mr. I. H. Whipple, the designer and this 
peculiar vehicle, delights to race his machine against 
the fast horses on Chicago’s speedway, which he can 


owner of 


easily outdistance rhe machine is a converted 
Mitchell motor-bicycle driven by a 2 horse power 
motor and said to develop a maximum speed of 


motor-sled, however, 
forty miles an 
front an upright 
position is and the 
of the machine The 
attached to a cross-bar secured to the front 


thirty-five miles an hour AS a 


the inventor 
By having two 


claims a speed of hour 


parallel runners in 


assured to the machine steering 


easily controlled. runners are 


forks, and 


are adapted to be removed in summer time, The cross 


bar, however, may be retained and serve as an axle 


on which a pair of wheels may be mounted, thus con 
verting the machine into a tricycle. An additional 
may be added at the front of the machine if de 


propel the 


seat 


sired, the motor having ample 


additional weight. 


power to 


























THE CURTIS WATER-LEVEL REGULATOR—GENERAL VIEW 


AND CROSS SECTION. 








tive; or the water and steam 
liberated through valve, N, since 
it has the boiler pressure behind 
it, may be made to operate a by-pass valve, thus check- 
ing the feed-water from entering the boiler. 

When the boiler is filled with water the first time, 
raised, the pressure 
tube, J, the 
heing then above inlet pipe, /, 
It is then 
2 through 


and steam is forces water up 


through the outer water level, of course, 
into filter chamber, FP. 
filter and enters 
wall of the latter, con 
below the filter 
This water descends through tube 2, filling it, and the 
chamber, D, above the diaphragm. The weight of this 
column of water on the diaphragm (4 pounds) causes 
needle valve, N, which has been held 


> 


on top of tube 3. 


forced through the tube 


small holes in the 


necting it with the narrow chamber 


it to close the 
open by spring, 8, 

As soon as tube 2 has filled, water is forced up into 
chamber, C, and begins to fill tube 3. The cap on top 
of chamber is unscrewed a little the first time appar 
atus is filled, in order to keep the air in tube 3 from 
becoming trapped at ( when the water enters the tube. 

The water thus forced into tube 3 fills the chamber 
the diaphragm and, as it rises in 3, tends to 
counterbalance the water in tube 2. When it reaches 
about the middle point of 3 it has balanced half 
of the in 2, and the spring then 
has sufficient stiffness to lift the valve against 
the weight (2 pounds) of the upper half column 
in 2. 


below 


water column 


As the steam pressure acts on both sides 
of the diaphragm it itself and 
neglected. 


balances can be 
As soon as the valve opens the boiling water 
access to the feed pump, and the latter 
work. 

When the level in the falls below the 
top of horizontal pipe, /, blows through 
into tube 3 and tends to drive out the water in 
it through the 
the level in 3 is in 


has 
ceases to 
boiler 
steam 
As soon as 


needle valve. 


this 


open 
manner lowered some 
weight of the water column in 2 
great for the spring, C, to with- 
stand, and the valve, N, is closed till the water 
level in the rises above the entrance to 
pipe, 7, when the same operation is repeated. 
The regulator, as at 


six inches the 
becomes too 


boiler 


present constructed, is 
from 15 to 24 height over all, and 
when this obtained below the 
water line of the boiler, pipe 1 is not needed. 
It can be readily that 
starting of the feed pump 
upon a variation of level in 


inches in 
height can be 
seen the stopping and 
is thus dependent 
the boiler of about 
% inch, or just enough difference to cover and 
uncover the mouth of pipe, 7. As the apparatus 
has no except the needle valve, 
filter, it cannot 
is continuously 
informs 











moving 
this is 


parts 
and as protected by a 
ordinarily get out of order, but 
action. The 


successful use 


automatic in its inventor 


us it has been in for some time 
and has given entire satisfaction. 
~©+e-e — 
The Automobile Show seems to be 
doing what such an exhibition should do. The 


Jefferys have received seventeen orders since the 


Chicago 
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Show began; the makers of the Elmore carriage have 
received fifty orders. Many of the manufacturers have 
not exhibited simply because they cannot take orders. 
The Show was certainly a great success. There were 
many buyers, and hundreds of agents who were willing 
to give orders and to pay cash for automobiles u \Wocy 
could but get the agency. 
ee ee _ 
AUTOMOBILE NOVELTIES. 

Tue Evprepce VoLTMeTeER AND Battery Switca.— 
These are shown in the annexed illustrations and they 
will be found very useful by almost all automobilists. 
The voltmeter, besides being conveniently constructed 
in the shape and size of a watch, is an accurate instru- 


r 





BATTERY-TESTING VOLTMETER. 


ment, and can be used in testing both primary an‘ 
storage batteries. 

The plug switch is intended for gasoline vehicles, 
where it is inserted in the ignition circuit. The two 
wires of the circuit are fastened to binding screws on 





, 


PLUG SWITCH FOR IGNITION CIRCUIT. 


the two flanges at the back, and the pin makes a con- 
nection between the two when it is pressed all the way 
in. When partially withdrawn, as shown in the cut, 
the pin is held in place by a concealed spring. The pin 
can be entirely withdrawn and placed by the operator 
in his pocket, when he leaves the vehicle, thus pre- 
venting it from being tampered with during his ab- 
sence. 

Tre Reason Avuromatic Atk Pume.,—This is a slow 
running pump intended to be attached to the back axle 
of a steam carriage for the purpose of always keeping 
up the pressure in the air tank. It is entirely auto- 





THE REASON AUTOMATIC AIR PUMP FOR STEAM 
CARRIAGES, 


matic and can be set to start and stop at any desired 
pressure from 5 to 80 pounds. It can also be connect- 
ed so as to be started and stopped from the seat when 
the operator so desires. The pump is driven by a cam 
attached to the side of the differential gear, as shown 
in the illustration 


>-+e-2 

In a recent lecture in Glasgow, J. D. Dunlop had 
something to say of the part taken by Americans in 
developing the automobile. “Strange to say,” Mr, 


Dunlop remarked, “the Americans, who are such a go- 
ahead people, made little headway in the manufacture 
of petrol cars. They have, I think, been too original, 
and left the track too far. They devoted a 
great deal of time and energy to the development of 


beaten 


the electric car, which has not proved a commercial 
success; it is admitted, however, that they brought 
the steam car to a high degree of perfection. They 


have now returned to the beaten track, and are making 
considerable progress with the more commercial petrol 


car. 
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RECENTLY PATENTED INVENTIONS 
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Business and Personal 





Want 
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Klectrical Devices, 
PMLEDPHIONI RECKIVER SUPPORT a READ THIS COLUMN CAREFULLY.—You 
Geonce M. Bexreow New York, N. ¥ rhe | wili find inquiries for certain classes of articles 
suppert is so arranged as to permit the user numbered in consecutive order. If you manu- 











to place his ear against the receiver and hold 
his head in #ny onvenilent position, or move 
it in any direction within reasonable limits, 
while the receiver is kept constantly against | 
his ear, t leaving both hands free to take | 
notes or handle memoranda 
Engineering Improvements, 

SPERD REGULATOR FOR EXPLOSIVE 
ENGINI o. ©. Wovarms, Dayton, Oblo The | 
explosive mixture and the exhaust are accu-| 
ately controlled by a single rotary valve, and 
the latter is automatically controlled by the 


insure a uniform speed of the en 
shaft which 
shaft 


two 


governor to 


wine rhe valve is mounted on a 


o connected by a clutch to a second 


reared to make one revolution for every 


f the driving shaft Che governor is #0 ar 
ranged as to disengage he clutch when the 
engine runs too fast | 
PUMUING - ENGINI J J DELANEY 
Shamokin, Pa rhe invention provides a sim 
ple and efficient steam pumping-engine which 


and is capable of 
The | 


cushion | 


has but few wearing parts 


high pisten speed without lost motion 


eylinder to 
stroke 


steam is admitted to the 


the pisten at the end of its and to re 


duce jars. As the piston reciprocates, a roller 
mounted on the crosshead alternately engages 
arms which are adjustably connected with a 
rocker to throw the latter first one way and | 
tl the other The rocker gives an inter 





mittent reciprocating motion to the valve-rod 


is 
| 


which may be varied according to the speed | ,,/ 
of the pump The valve-rod passes through | 
a check-cylinder so arranged as to permit a 
rapid initial motion of the rod and the slide 
valve connected therewith, insuring the quick | 
closing of the steam inlet port and then | 
a subsequent siower motion, allowing time| 
for expansion 
Mardware, 
DOOKR-LATCH-OPERATING DEVICE r 
a LesLip Kast Melbourne, Victoria, Aus-| 
tralia An annulus is fastened to each side of 
the door, and screwed on to the lock spindle | 


are the knobs bearing respectively against 


Pins each annulus 


knobs to limit 


the annull project from 


and fit loosely in slots in the 
movement 
KNIFE W. 8. Reep 


is designed for use in 


turning 
URE 
implement 


thelr 

MANI¢ 
lel he 
ting, trimming, 
otherwise caring for the 

rhe 
knife 
provided at its 


Smyrna, | 
cut | 


filing, scraping, cleaning and 
nalis of the 
ivided at 
blade 


extremity 


fingers 
end 
rhe 
with 


and toes handle is pr one 


with a blade and a file 


latter is outer 


a nall-cleaner, a nall-scraper, and a portion 


formed as a lifter for lifting up and 
tack the flesh skin at the 
The handle is constructed at its 
for 


which ls 


pressing and root 


of the nall 
end to rotary cutter trim 


upper support a 


ming the nalls 
CURTAIN-POLE 
lyn, N. ¥ rhe 
pole having rollers traveling on the pole 
bent 


Brook 
curtain 


RING 4. HorTHaN 


Invention relates to 


rings 





Bach projecting end of the roller axle is 


and 
each 


they respectively the 
side of 


axle 


enter 
the 


in a& t -shape 


recess. | 


openings on roller 
Notches in the 


prevent the 


engage the wall of 


from dropping 


euds 


the ring to roller 


out when removed from the curtain-pole 
VALVE N. OnoLensxt Hermitage, N. ¥ 
The invéntion relates to check-valves and aims 


to give conventent access to the working parts 


at any time, and to allow quick replacement 
of worn-out parts with new ones. On one side | 
of the valve body ts formed an extension, con | 
talning a cage consisting of bars, to each end 
of which valve-seats are secured The cage 


between the 
limiting 
which is 


ie therefore reversible Midway 


valve-seats a stop is arranged for 


the opening movement t the valve 


preferably in the shape of a ball 


Miscellancous Inventions, 


GUN BARREL w. tI Waco 
It is well known to that the 


CoLe Texas 


expert gunners 





higher the force of the charge and the 
greater the pitch of the rifling the more 
liable is the projectile especially in small 
firedrma, to ride or cross the ling, so that 
he rotation is imparted to it On the othe 


reduced 
and the 


rifilnge ts 


hand, if the piteh of 


the rapidity of rotation Is lessened, 


trajectory Impatred This invention whi h} 
applies to emall firearms, has a bore which 
ls smooth throughout rhe bore is cylindical 
wt the breech and throat, but is eliptical and 


uniformly twisted in the remaining portion, 


thus giving a rotary motion to the projectile 

rAG-FASTENER.—&8. G. Srencer, Shreve 
pert, La The fastener is designed for ap 
plication to the bolt beard of bolts of cloth 
or other fabric. When in place the end 
arms of the fastener conform to, and rest 
snugly against, the ends of the boards, while 
the side arms rest anugly against the sides 
of the boards, no matter what their thickness. | 
At the ends of the side arms are hooks, cr | 
prongs, which bite into opposite faces of the 
beit board 


Nore.--Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the paterree, titie of 
the invention, and date of this paper. 


| pairing 


facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information every case It is neces- 
sary to give the number of the inquiry. 


MUNN & ©O,7 











Marine lron Works. Chicago 


Inquiry No. 228s. 
wave swings. 


Motor Vehicles. 
Inquiry Ne. 2289. 


ao-rounds 


Catalogue free. 


For manufacturers of ocean 


Duryea Power Co., Reading, Pa. 


For manufacturers of merry- 
*U. 8. Samples free. 


Meta! Polish. Indianapolis 


Inquiry No. 2290. 
foot power lathes, 


WATER WHEELS 
iry No. 2291. 


ue 


For makers of screw-cutting 


Alcott & Co.. Mt. 
For 


Holly, N. J. 


manufacturers of small 





balls 


Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell 8t., 


Chagrin Falls, O. 
wingulry No. 2:29°2.—For whitewood or cucumber 


Sawmill machinery and outfite manufactured by the 
lane Mfy. Co... Box li, Montpelier, Vt. 
Inguiry Ne. 2203. 


for making sente boards. 


For veneer-cutting machinery 


Run Write St. 


r Carriage Co., St 


Hydrocarbon system 
Louis, Mo. 


igs that 
Louls Mot 





Inquiry No. 2204.—For makers of peanmt slot 
machin 
For metal articles, any kind, 


made any shape, write 
us. Metal Stamping Company, Niagara Falls, N. ¥ 





Inquiry Ne. 2:295.—For makers of pickles, sauces, 
ete 

Are you looking for anything in bent woodwork? 
Write Tucker Bicycle Woodwork Co., Urbana, Ohio. 


Inquiry Ne. 2296.—For the 


ide” handmill 


makers of “Our 
We develop inventions through their several stages, 


manufacturing for the market. Ametutz Osborn Co., 


Cleveland, 0. 


Inquiry No. 2297. 


able iron castings 


For dealers in small malie- 
Machine Work 
The Garvin 


N.Y 


Jobbing and re 
Varick, 


if every description 
Machine Co., M9 cor 


Spring Sts. 


Inquiry No. 229S.—For manufacturers of barre! 
aves 


Manufacturers of patent articles, dies 
Quadriga Manufacturing Com- 
anal Street, 
2290. wor 


r residen 


stamping 
tools, light machinery 


pany, 18 South ¢ Chicago. 


Inquiry Ne. ° manufacturers of 
lene gas plants fi 


acety 


Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work, Metal 
Novelty Works Co., 4-47 8. Canal St., Chicago 

igen iry No. 2300,—For address of the publishers 





of the “* Acetylene Gas Journal.’ 

The celebrated “ Hornsby-Akroyd" Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma 
chine Company. Foot of East 138th Street, New York. 
301. 


Inquiry No. 2 For wholesale dealers in white 


gutta percha, 

The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkina. 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry Ne. 2302. 
for making wire fencing. 

WANTED. 
fertilizer and oleo plants preferred. 
tion to party able Adress “ 
773, New York 

Inquiry No. 2303. 

Wanted 
ters, Journals 
American Illustrated Magazines. 
cited. Address C. A. M. Box 
For makers of small dynamos 





For machines, run by power, 


Mechanica! engineer, one acquainted with 
Permanent posi- 
to satisfy. Fertilizer,” Box 


For dealers in toy novelties. 


Revolutionary Documents, Autograph Let 
Washington Portraits, Early 

Correspondence Soli- 
. New York 


Prints 





Inquiry Neo. 2304. 
and storage ce: ls. 
Inquiry No. 2305.—For dealers in stereoscopes 


and views. 


Inquiry Ne. 2306.—Vor dealers in gasogenes and 
apparatus for making carbonated waters 
2307. 


Inquiry Ne. For makers of cocoanut shred 


ding machines. 
breakmachine 


For a cokes 





Inquiry No. 2308, 
for steam or hand power 

Inquiry Ne. 2308. 
ditvon powders 

Inquiry Ne. 2310. 
tubs. 

Inquiry No, 2311.—For a machine to be driven 
by a 5 horse power portable gasoline engine for making 
tank dams 

Inquiry No. 2312.—For a 
cut outside the wheels 

Inquiry No. 2313.-For a 
slide valve engine of 200 h. p. 

Inquiry Ne. 2314. 
apparatus 


In 


for m 


For machines for mixing con 


For makers of cedar ice cream 


lawn mower 


high-grade balanced 


For dealers in electric heating 





niry manufacturing plant 


hair 






o. 2315.—For a 
ods 





Inquiry Ne, 2316.—For machinery for making 
potatoes fine enough for starch-making purposes. 





Inquiry Ne, 2317.—For an outfit for tinning small 
articles 
ulry No. 218.—For parties to make paper 


noveities, such as teaspoons with hollow handle. 


Inquiry No. 2319. 
motive Turn Table 


320. 


For manufacturers of “ Loco 


Inquiry Ne. 2 For dealers in grinding mag- 


nesite 
Ne. 2321.—For dealers in rollers for roll 
ing molten glass into sheets 





Inquiry Ne, 23'22.—For wholesale dealers in small 
carved Mexican canes 


Inquiry Ne. 232"%.—Fer a boiler 4or6h. p. adapt 
ed for launch, quick steamer etc 

Inquiry No. 23%:24.—For an alcoho! motor for 
launch about 4b. p. 

Inquiry No. 2325.—For machinery for making 





pulp out of waste straw and paper to be made intw 
boards. 





Inquiry Ne. 2326.—For makers of blackboard 
erasers. 

! wiry No. 2327.—For makers of wire-bending 
machinery 





nauiry No, 23°28.—For dealers in second-hand 


! 
lathes, Brown & Sharpe's preferred. 
Inquiry Ne. 2329. 
tin or silk. 


iry No. 0880. For 
rors with narro’ etal rims 





For machines for making mus- 





rties to make smal’ mir- 
in. in diameter. 


| 
that will 





tedsteads, metallic, L. 
BEAM ceccccsccccccccccscseseecces 

Bell, ¢ I Newton 

Belt, M. C. Garland. oceoseesen 
Bicycle motor, R. M. Keating . 
Bicycle pump coupling, J. N. Hatch... 
Binder, hand, H. M. Huntington 

Blast furnace, C. I. Rader oes 
| Bloom perf« i? apparatus, J. Fritz 
Boat WwW McElheny . 
| Boat, life, ¢ Dickenson esses 
| Boiler, ¢ F. Lape 

toller tube cutter, Seland 

Book rest, J. R. Hill ‘ 
Bottle, non-refillable, J. R. Latham o< 
Bottle rinsing machine, G. Doherty 





Inquiry No. 2331.—For a belt 6 in. wide and 42 in. 
long of strips or leather 34 in. wide, known as a‘ 


nated belt.’ 


Inuiry Ne. % ‘2. 
igniter of special design. 


inquiry Ne. 2333.—For manufacturers of mail | 
phutes. 





For parties to make a porcelain 


Draft equalizer, J, L. Sutton...... 
*lami-/ Draft equalizer, J. C. & J. Bell 
Drafting apparatus, H. 8. Lydick. 
Drawer opening device, C. H. Bakeman. 
Drier See Clothes drier 
| Drill drag bar, W. Fetzer....... 
Dye and making same, black sulfur, F 


|” Ea eae A re 
Inquir 7 Ne. 2334.—For manufacturers of clothes- | )¥¢ 80d making same, sulfur, A Bonati, 
_ machinery Dye, red azo, Julius & Gunther 
Inquiry No. 2335.—For manufacturers of small | Dyes, making phthalein, J. J. Brack 
woodworking machinery. | Dyeing apparatus, J. Hussong 
| Egg, vermin destroying nest, E. T. Stuart 


Inquiry Ne. 2336.—For 


mower grinders. 


No. 2337. 


Inadiry 
frictional machines 





manufacturers 


For manufacturers of smal! 







of lawn 
setric 


llectric 
tlectric 


device, N. C. Cotabish 
Woodell 
Thomson & 


contact 
generator, EB. C. 


lighting system, Hous 





INDEX OF 


INVENTIONS 


For which Letters Patent of the 


United States were Issued 


for the Week Ending 
March 18, 1902, 


AND BACH BEARING THAT DATE. 


[See note at end of list about copies of these patents. 








Ax head 





ton eosee . 
ctric lock, R. Herman 
Hlectrical conductors, junction sleeve for, 
Donovan & Alderson 
lectrical switch, R. L. Border 
ctrical transmission 





system, F 


Bedell 
switch, EB V R 


Electrically 
Ketchum 
Electromagnetic app: 
Ellipsegraph, O. H tonner 
Embossing press, 8S. Curtis 
Ingine, A A. & W. L. Darby 
gine, H. N Motsinger 
Ingine reversing gear, G. H. Ebel 
Enve » for holding samples of dress 
L. Lyon 
Iscutcheon plate 
Ispagnolette 
Mxercising 
xplosive 
Ex plosives, 


operated 


ratus, F. B 





Cook 








goods, 





Miller...... 
Meier 


J.B 
lock, J 
machine, A. de 
engine, W L, 
producing, J 





Clairmont 
Judson 
Bonnet 














I 
I 
I 
I 
I 
Acid ethers of the cinchona alkaloids, anisic- Fabrice cutting machine, J. A. Heany 
I Thron ee I register, H. Hart 
Advertising blotter, postal, W. C. Lym Farm or yard gate, D. M. Cox 
Raetiee, Get, G, We BOOMs ccc ccccsccoosce Fastening device, ©. R. Schlieper 
Air brake, P. W. Vogt Faucet, J. E. O'Lally 
Air ship, C. M. Richmond ‘ | Fence jack, Kelly & Amspacher 
Air, vacuum or steam brakes, bhose-coupling | Fence post, iron, IP. Borchers 
for, Roberts & Kestler a yi F book, T A. King 
Aluminous ores, purifying, D. A. Penrakoff i alarm telegraph repeater, L. G. Woolley 
Anchor, J. Eynon | Firearm, H. H. Passage 
Awl, sewing, J. . Padon I automatic teonnett & Mason 
Ax handle clamp, L. Johnsen inant : I breech-loading, M Lisk 
and handle therefor, R. H. Carter - J. B. Mahana 


See Golf ball. 
manufacture of playing, 
dressing mechanism, V. Berford. 
Bank, coin deposit, H. J. Valentine.... 
Bearing, roller side, J. C. Wands 
tearing, shaft thrust, Fulton & 
Bed, knockdown, W Ww Locher 
ted or seat bottom, spring, E 
Bed spring, A. Guay 

Bed spring, F. M ile 
manufacture of 


Ball. 
Balls, 
Ballast 

















towling alley, BE. Reisky 
tox, F. H. Houghland 
Box, A. F 
Box, J. E. Fs 


aris 





B. Fagg 





Van 








ap 


88 


Braiding machine Meyer 

Braiding machine B. Diss 

Braiding machine, Lundgren. . 

Brake head, J. Farley . ° 

Brakes, truck machine “ automatically 
plying, B. C. Rowel 

Brewers’ grain, ete., ap pasutns for expre 
ing moisture from, J. C Stanley. 

Brick and kiln furnace, F. E. Swift 

Brush, coin operated hair, C. M. Stiner.. 

Building block for flues, E. L. Moore. 

Building construction, A. Goodman 

Burner, C. Wolff 

Butter cutting machine, G. L. Smith 


Button, tufting, F 
Caliper gage, A 


‘Marggraff 
Theibault 





‘alipers, G. Knapp “ 

‘amera multiplying attachment, W. L. Root 

amera, photographic, E. D. Bartlett 
Macdonald 


‘an. See Oil can. 
Jan, M. Grant 
‘tan body and 

charged, G 


( 
‘ 
Cc 
Camera, photographic, W. D 
‘ 
( 
( 


“metal blank, 














Nelson 


Can body blank, . . 

Can cover fastening device, W. H. Smalley 

Can dipping machine, G. Wilcox 

Can fusing machine, G. Wilcox.. 

Can heads, securing, G. Wilcox 

Can serubbing apparatus, milk, R 

Canceler, stamp, J. Guidinger 

Candy box, W. H. Lease 

Car coupling, J. C. Leidy 

Car coupling, 8. ¢ Mason 

Car coupling, E irafstrom 

Car coupling, C. Altman 

Car door, H. J. Rhodes 

Car, dumping, F. C. Dunham 

Car, gondola freight, Newberry & Ericson 

Card cleaning machine, playing, S 0. 
Mockel 

‘arding machine, C. H. Potter 

arpet rag looper, V. E. Richardson 

arpet stretcher, J. B. Russel 

‘arpet stretcher, J. Whikehart 

‘arpet sweeper, T. H. Bedell 

‘artridge, G. O. Hawk 


{ 
{ 
{ 
‘ 
{ 
‘ 
Cartridge box, G. Migliardi 
Cascade tumble, Carson & Cundell 
Chafe tron, roller, T. H srady 
Check hook, S. F. Hall.. 
Chloranisidin, Julius & Jabrmarkt 
Cigar box opening implement, F. R 
Cigarette tubes, machine for filling 
Lindelof 


Dia 
par 
Hagelberg & 











Z 
er, 





magafiine, S. A 
escape, J. Williams 
extinguisher, R = & @ J 

Valkenburg 

Fireproof covering for 

R. Heilmann 

Fireproofed wood 

L. Ferrell . 

Fireproofing compound and making same, J. 

L. Ferre 

Fireproofing preservatives, 

nating wood with, J 

Foundations, preparing, N 

Cc. W. Stauss 





Hluntley 
Van 
frame 


structures, 


and making same, J. L 











impreg 
l 





4 rre 
Schietkiewics 





A. J. F. Miller ; 
| ace charging apparatus, B. A. Franklin 
Furnace grate raking device, McDonald & 
Brennan ee 
| Gage. See Caliper gage 
| Game and library table, E. Loyer 


Atwood 
Warlich 
Gilbert 


Game apparatus, W. H 
*| Garment supporter, O 

|} Gas burner valve, M. C 
| Gas 


burner valve locking mechanism, M. I. 
| Cohen . 
| Gas lighter, R. E. Jahnig 
Gas purifier, J. 8S. Donohue 


jJerkstresser 


Gate, R. H. 
P 





Gate, C. Forrester inn 

| Gearing, changeable speed, V. V. Torben 
sen 

Glassware, manufacture of handled, H 
Bastow 


Glove, H. H. Steele . 
Gluten tailings, utilizing, 
Golf ball, E. Kempshall 
Golf balls, manufacture of, E 
Golf club, C. R warmels 
Grader, J. Bagle 
Grain drill, W. G Bolus. 
Grate, heating, Rose & Brockschmidt. 
Gun fluid brake, O. Behnke 
Gutta percha or the like 
twigs containing it, 
Mitchell eae 
Handle clasp, C. W. Blue ee 
Hat tip or lining, C. F. Beatty waa 
Hay press, Ramage & Slaughter....... 
Heat radiating device, W. Diebel...... 
Py A UMN: os occanececesaecescecs 
Hinge, closet seat, C Evans 
Hinge, spring, A. J. Rosentreter 
Hinge, spring, J. Bradsley 
Hinge, spring, E. Bommer. 
Hoisting and conveying 
Titcomb 
| Hoisting gear, F. V 


Gudeman 








Kempshall 


from leaves or 
extracting, Ga. 











ees, G. E 


Nelsen. 





Hoof trimmer, A. R. Corrington 

Hook, C. B. Johnson ‘ 

{| Hoop for barrels, ete., B. G. Jayne 

Hub, vehicle wheel, J. S. Layton.... 

Ice conveyor gallery, sapere Lynch & 
Huey es —- 

Identity indicating device, C. W. Smith. 

Inhaler, ozone, R. F. W. Smith. 


Insulated joint for electrical conductors, 
W. Batchelor 


Eeneietten substance 





and manufacturing 


same, Stocker & Zander.. ‘ 
Iron and iron alloys, manufacturing, F. C. 
Crean 
Ironing table, "folding, Woods & Crumplar 
Jeweler's mold, F. D. Strang 
Journal bearing molding machine, F. J. Lass 
Lamp, electric, W. McConnell 
|} Lamp, incandescent, L. Thayer.... ‘ 
Lamp support, incandescent, F. W. Morse 
Lantern slide moving device, automatic, W 
Fredrick 
| Leather and producing it, imitation, H 


Rosenberg 





Leather working machine, A. F. Jones 
Leather working machine, C. P. Vaughn 
Lens system, E. F. Grun 


695,640 


























Cisterns, form or pattern for cement, Ss Leveling rm ft v's, J H Beckley 
L. Dunlap 695,804 —_ — M. F. Sinclair 
Clamp for filing shaft keys, B. Holland ; sock, earn : 
poe W. L. Hudson Locomotive pilot and car coupling therefor, 
Clothes drier, D. T. Brown ' a =o 
Clutch, J. Turnbull oom, . auen 
Coal stamping machine, R. Kubo i ee k, - L —— 
Coal washer and ore concentrator, A. ¢ | Loom shedding mechanism bert 
Campbell . Loom weft replenishing mechanism, F 
Coaster brake, Hanrott & Seyd | O'Donnell... 
Comminuting machine, Geiger & Turney Lubricator, G. Fisher . : 
Composition of matter, Jones & Pennell eoeeee tool oe — beniom, 3 B. Binsse 
Conductor carrier, A. H. Stewart ateh box, collapsible Dellinger 
Conductors, manufacturing contact pieces Mat« h ~~ and igniting device, W. H 
between first and second class, W } surden 
Boehm . 695, 600 a —_ se gistering device, liquid, G 
Conduit, P. A Met arsha . 
Conduit, V. H. Yar | Measuring weir, H. A. Icke 
Confectionery machine, W. 8. Dillon Metal tubes, _making, E. Emerson 
Sst Te apart 2 | Mill See Windmill 
Coping tool or chisel, E. Beam Mine ge N. K. Bowman 
Corn from the cob, machine for cutting beers. a wi 
green, Fenton & Wode ‘ olding machine, ( lite: e 
Corn husking machine, R. C. Johnson | Monument inscription frame, r. B. White 
Cornstalk cutter, B. C. Roberts gee sy J A -- N jrown 
Cotton gin feeder, 8S. D. Murray ; ut lo C. 5 ruden 
Couch or other receptacle, wardrobe sofa, sy tapping noe. M. R. Nolan 
C. Le Count On can s er 
Crate, fruit, H. T. Miller 1 Oil from cotton seed. extracting, MeFar 
Curtain or shade holding fixture, J. H i“ Bens « Baer eal Sai eg he 
Milans rdnanee, obturator for breech-loading, t 
Cut-out, automatic, Seeley & Silet son & Buckham 
’ . ' aie .. Ban | Ow concentrating machine McDermott & 
Cyclometer and register mechanism, L. J El vnmbegiciain & . , 
Burdi . more 
Denture, ‘artific ial, A. F. Cogswell on pulp distributer, F. W. Sherman 
Desk leaf support, J. F. Dietz Oysters, hammer and rake for culling, J 
Dextrine, glucose, and alcohol, converting | W Russe ne v rR FW ‘S it} 
wood, wood shavings, etc., into, Mag Packing — pincer pe ad hgh Keller - 
nier & Brangier 73 aC ig DOX, equanle sarety, « oan 
Die, J. Dewes - 14 ing, machine for forming ring, 0. J 
Displaying apparatus, sample, ©. Olsen.. rlock heoien @ TH 
Displaying merchandise, cabinet for, J. W Ce epers, et device for, 
Morgan 695,475 - 
Door catch and lock, R. C. Secker 695,888 | | ‘adlock fee ha ues ante, ete., to ward 
Doubling and shearing qqpeseten, Cc. W. robe hooks, Hulzer CMPOL...-sseees 


TED edoeveccccccctoeses 


(Continued on page 229) 


695,873 


















605,821 
195,472 








605,678 

















695,705 


395, 587 








695,688 


695, 605 
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won or METAL a 


Workers 


Without Steam Power should 

use our Foot and Hand Power 

Machinery. Send for Catalogues 
A—Wood- working Machinery, 
B—Lathes, etc. 

SENECA FALLS MPG. CO. 

695 Water St., Seneca Falls, N.Y. 


an ES 
LAT p HES’ * TOOLS ano SUPPLIES. - 





| ST TIAN LATHE-CO'2° 
and Turret Lathes, Pian- 
Foot = Power ers, Shapers, and brill Bresses. 


SHEPARD LATHE CoO.,, 133 W. 24 St., Cincinnati, 


MACHINE WORK WANTED) 


Have your Models of Engines, etc., made, and small 
Machine Work done in a thoroughly equipped ma- 
chine shop. Estimates cheerfully given. 
H. BARTOL BRAZIER, 
Engineer and Machinist, Manufacturer of Gasoline Vehicles, 


1841-18-15 Fitzwater Street, Philadelphia, Pa. 


Every kind ot 
Toel for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
been the Lead- 


ing Tool Manufacturers for Fifty Years... 
WALWORTH MFC. CO., 
128 To 136 FepeRAt Sr., Boston, Mass. 


“OLDS” 


GASOLINE : 
ENGINES dogs 
are remarkable for 
SIMPLICITY 
and ECONOMY 
Write for Prices. 


Olds Motor Works, 


Detroit Mich 


IMPROVED "fence for ‘Projection. 


New metal 
track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
combining 
also poluri- 
scope and 
stamoscope. 

New series 
of projec- 
tion objec- 
tives with 
flat field, well lighted and clear definition. New sub- 
stage condenser on a new system. Illustrated circular, 
catalogue, etc., free. 


QUEEN & CO., 1019 Chestnut St., Philadelphia, Pa. 


PALMER 


MARINE and STATIONARY 


MOTORS 


2and 4 CYCLE 
are no experiment, as they 
are in successtul operation 
in all parts of the world. 
Launches in stock 
Send for Catalogue. 
PALM ER BROS.,, 
‘os Cob, Conn, 


















‘* WOLVERINE” 


Gas and Gasoline Engines 
STATIONARY and MARINE. 
The “Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huron Street, 


Grand Rapids, Mich. 


ARE YOU SEEKING 
A DYNAMO or MOTOR ? 


We build ours all sizes, 






voltages and speeds, &% to 
200 H. P. up to 600 volts. 
Carefully tested 





and fully guaranteed 


The E.G. BERNARD CO, # 
Troy, N. Y., U.S. A. 


TRUSCOTT MARINE 
MOTOR 


The simplest, 
most peers! and 


st 
avesd gaasline engines 
their class upon 
the market, 


cylinder, both two and four 
cycle, ranging from 1 to 40 H. P. 


Catalog for the asking. 


Truscott Boat Mfg, Co., 


ST. JOSEPH, MICH. 
If you want the best CHUCKS, buy Westcott’s 


Little Giarit Double Grip 
Drill Chueks, Little Giant 
Dril| Chucks 
) Improved, 
Oneida Drill 
Chucks, Cut- 
ting-off 
Chucks,Scroll 
Combination 
ban he Chucks, Geared : 
embination Lathe Chuc ks. Plain Universal Lathe 
‘ hucks, yy Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., U. 8. A. 
Ask Yor catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COTTMBIAN EXPOSITION, 1-98. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 

They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 

no skilled mechanic Mos 

power at least cost. All oaeee 
sinterchangeable. Made of 
iron, steel or bronze, Can be 
driven by belt, motor or en- 
gine attr chment. Large Illustrated Catalogue free 


TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A, 






























|; Bee 


TABER PUMP CO.BUF FALO.NY. 







— | Radiator air valve, F. W. Leuthesser. . 


Made single, double, and triple | 


Pan lifter, automatic, T. T. Smith.... 
Paper, machine for making compound 


695,502 








* Brown 


BH We  occvccvcvcctesosccccesssboeesee 695, 755 
Paper roll, copying, F. G. J. Post... . 695, po 
Paper, sizing, C. 
Papers, env 


For one dozen boxes THOMAS 














Et i (VE TRUST YOU 
Paper making machine, Fourdrinier, Moore 


A. EDISON, JR., INK TABLETS 


hn '*'" g95'778 | For you to sell at toc. a box, retain your profits and remit us ‘the balance, and if we find you nonest 
lops, ete., holder for, A. Burson 695.860 | 2%4 ee we will offer you such inducements as will enable you to earn money very rapidly 


4 ’ . E WIZARD INK TABLET sells in every home and every business house. hey Yetatl at toc, 
Oto; oO Oo 4 . . is Preeen nD, 

tee oie ol 2 ig ; ‘ 4 y PR p bs oun'5e4 per box containing eight tablets. Each tablet when dissolved in water makes the same quantity of 

Piano player, J. Courville...............4+ 695,862 | Nk that would cost toc. at the stores, : 

Pillow sham holder, I. Hebert............. 695.555 Over two thousand testimonials from Banks and Business Men, Made in six colors. Write for 

Pipe cleaner, J. L. Steitz..........+..+0++ 695,767 | Sample tablets and full particulars of our offer to Agents. 

Pipe cutter, O'Neill & Byrne............. 695,482 THOMAS A. EDISON, JR., CHEMICAL CO., 21-33-35 Stone Street, New York, N. ¥. 

Pipe machine, G. Nordstrom............... 695,480 





Pipe making mach ne, Martin & Ormand, 


695,748, 695,749 TO ALL WHO SUFFER FROM 


Pipe wrench, M. G. Lewis..............4+5. 65, 463 

Pipe, rods, electric line conductors, ete., 
covering for, O. T. Hungerford........ 605,726 

Plane, core box, A. 8. Brower . 695,668 








| Planter, corn, J. 1. Bradshaw.............. 695,442 8} per cent. cheaper than the old 
| Planter, coth, BP. EARtRRG so scccccecs . 695,612 method 100 per cent. better. 
| Plants, means for peewee and transplant: Wei yy ounces where others 


ing, R. R. Parker. A 
Plate holder, magazine, c Pp. "Goerz iveguigs 695,638 
Plow, cultivator, J. A. D. & J. C. Sheffield 605,499 
Plumping and tanning process, 8S. Saxe.... 605,765 
Power from volatile liquids, system of ob 


wen poande. For Men, Women 
and Children; none too young, 
none too oid to be cured, 


We offer the only gee + Appliance 
ever invented for ‘the relief and — NY 


taining, Broun & Stricker............. 695, 859 this unsightly ecnéitien; cent Mr. 
Preserving fruits or vegetables, apparatus Sheldon, the inventor, of curvature ot ‘he 
Sow, TE. Me WeeeeOR ec o6cnstcsatentacun 695,732 spine of 30 years’ standing. 


Printing and embossing press, pints, w. 
3 " sees ee -695, 864, 

Printing in a plurality of colors, ‘machine 
for, E. Lambert 

Projectile, J. J. Melinty 

Propeller gear, G. W r 

Pulp screen, O. H. Moore 

Pump, air, J. Robertson........... eee+++> 6B5,402 

Pump, air, J. B. Lambert... ..scccsacs .. 695,613 

Benny centrifugal, Ames & Fulton........ 695 87 principles, and te truly 0 

Pump, hydraulic, C. B. Lakenan.......... 

Punch, L. L. Foss os oosceuaee 

Puzzle, A. G. Hanson. . neces ° ook 

| Quilting frame, D. H. Fox............ 


Throw away the cumbersome 
and expensive pilaster of paris 
and sole leather jackets. 


Our pees is light in weight, dur- 

able, and so conforms to the body as not to 
evidence that support is worn, It is con- 

structed on sirletls scientific anatomical 
nd to all sufferers from spinal troubles, male 
or female. We also make Scientific Appliances for protruding abdomen, 
weak back, stooping shoulders. Send for free booklet and letters from 
Physicians, Ph nstructors and those who know from experience of our 
wonderful Appliances. Satisfaction Guaranteed, 

Sreamaune, N. Y., February 9th, 1901.—After having worn the plaster 
of paris jackets, | can truthfully say your appliance is i= more cour 
fortable to wear. It corrects curvature quite as well and fits the body 
so perfectly that no one would suspect I was wearing one, You have my 
| lifelong gratitude and well wishes, [pa BLoop, 

£7, The plaster of paris javket above mentioned poighes Bi¢ ibe, 

The Philo Burt Appliance put on «nm ite place weighed 11 owncer 4 
difference of 1\b ounces, or more 1 pow 

THE PuILe BU RT mM’ re co., 
69 Third Street, - - “* Jamestown, me ¥. 














| Rail brace, J. Jensen.. 

Rail joint, O. M, Stewart....... 

Railway bed or tie, P. J. Moran 

Railway block system, B. C. ‘ 

tailway carriage couplings, engaging or dis 
engaging device for automatic, C. Bano- 
vits eeeteeee . eee 

Railway crossing, J. H. Higgins 

Railway signal, H. Clark 

Railway signal, E. Me Mahon: 

Railway signaling, electric, O. W. Hart. 
Railway sleeper made of metal and wood, 
Devaux & Richard ‘ 
Railway tie, metallic, V E Barnes. ° 
Railways, een entenes device for use on, G 

Vogt . . COvesevessove : 
Reamer, W. Jac kmond- 
Reclining chair, F. Rose. 
Register See Fare register 
Robe, invalid’s, A. Schermerhorn........ 
Rocking chair, platform, J. A. Zeinwoldt 
Rolling stock, J. A. Burns eee ne 
Roofs or other surfaces and fastening de 
vice therefor, sheet metal covering for, 
G. T. Williams. . he's ° 
Rotary cutter holder, C G. Be mer : 
Rotary motor, L. BE. Troxler . 
Rug or garment fastener, W. 8S. Richardson 
tuling plain paper, pen or pencil attach 
ment for spacing lines in, E. Krauss 
Sack holder, Lillo & Giere ° eeen : 
k, ore or grain, W. R. Morris......... 
Sad iron, gas heated, D. R. Blair.......... 
Sample register, P. Olegon...............++ 
Sap spout, D. Rudd.. . aesdpes 
Sash lock, H. H Kendrick ° 
Screen plate fastener, M. E 
Scrubbing machine, J. A. } 
1 for jugs or bottles, J. P. Dant 
8S 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Hook marker and paper clip. 
| Does not mutilate the paper. Can 
used repeatedly. In boxes of 100 for 25c, 
To be had of all booksellers, stationers 

and notion dealers, or by mai! on receipt 
, | of price. Sample card, uy mail, free. Man- 
)\ ufactured by Consolidated Safet 
| Pin Ce., Box 21, Bloomfield, \. J. 


y , 
THE BICYCLE: ITS INFLUENCE IN 
| Health and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is a 
| baustively treated from the cosowing were: 5 

The use of the cycle by persons in health be use of 
| the cycle by persons diseased. Contained in SCIENTIFIC 
| AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 
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2 GENERATOR CALL 





1 lock, T Wheelwright Good for 3 miles single irc 
Sealed receptacle, I Osborn : 
Se ane metal cans, apparatus for side, G. 
ileox . Telephones i tian ee satisfactory or money refunded. 
| a 


Gas Engine 





Seed, hulling cotton, McFarlane & Reinohl. 

hulling cotton, J, McFarlane 

kernels from their hulls and lint, 

means for separating cotton, McFarlane 
& Reinohl ee 

Seeding machine, W. A. Van Brunt . 

Setting instrument, M. Chamberlain....... 

Sewing machine, cylinder, L. Onderdonk... 

Sewing machine tension device, R. Pierpont 3 | Complete with spark coil, $12.00. 

Sewing machine treadle rocker attachment, The Best Thing on the market 
F. P. Harris va ‘ y ey 1 | Latest and most improved model. 

Sewing machine tucker, R. J. Kelley.... | ¢2 Send for Circular. 

Shade and awning, convertible window, R. 





{ seaming metal cans, side, G Wileox 
ie 











0. Bolles .. -. . 695,856 | Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 
Shade and curtain fixture, adjustable, C. 8 ——— 
Myers : 695 





Shade or curtain hanger, window, I. Wuest 
Shirt, J. T. Shipley oé0ees 
Sifter, flour, T. G. Melish hemes 
Sifters, cloth cleaning attac hme nt for gy 
ratory, T. Seo eae . 695,842 
Signal standard, portable flag, J. E. Wetrich 695,663 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one Roane and will tarp with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article ts accom- 


“4! SENSITIVE LABORATORY BALANC E.| 








a . panied by detailed working drawings showing various 

Signals automatically at level crossings, | stages of the work. This article is contained fh & 1EN- 
ete., means for operating, L. Semat.... 695, 498 | TIFIC AMERICAN SUPPL EMENT, No. 1184. rice 10 

Signaling mechanism, R. Herman one ane cents. For sale by MUNN & Co., 1 Ue. ah New 

Siphon, D. A. Kreider...... toccseccccces GBB, 739 Y ork City, or any bookseller or newsdenler. 

Siphon cleaning or polishing apparatus, 8S 


Munekton . 695,755 


Skirt elevator, lady's, G. V. Egan........ 695,546 
Sluice gate operating mechanism, W. J. 
Ritchie saqe ‘ «+-+++ 685,838 
Smelting furnace, reverberatory, F. Neve 
gold... .. 695,868 
7. L. Pe aia 


wa . 695,699 FOR M EC Hi AN l cs. 


ine, - L R 
Soda water fountain, P. De La ac . 695,874 
> Send for Free Catalogue No. 16 B, 


Solder to sheet metal blanks, sasha "for 
The L. S. Starrett Co., Athol, Mass., U.S.A. 


applying, G. Wilcox. sa peah Gmiitie aii 695,520 
| Boleersns machine, can, G Wilcox... 6s 18 


Packings |§ 








Sound producing instruments, means for reg 
ulating the tension of diaphragms of, 
J. F. Lasecomb ° neebtee 

| Spectacle or eyeglass nosepiece, I. Fox 

| Speed and reversing mechanism, differential, 

W. biebel ° oe 

Speed regulator, N. Lombard.............. 

Spike extractor, J. W. Pitts eaheke 

Spinning frame protector, ring, Wall & 
Schedlbauer 

Spoke cutter and beveler, W. H. Exley 

Stamp pad, EB. G. Woody 

Steam boiler, water tube, C. B. Rearic 

Steam engine, K. Fitzpatrick... 

Steam engine, J. A. Virtue.. rane 

Stone molding machine, artificial, ° 
Palmer ce . ° cecosess 

Stone tank, artificial, C. I. Huxley........ 

Storage battery, J. B, Bntz 

Storage battery ‘lectrical, O. T. Bugg, Jr. 

Stove, J. " Lesher 

Stove, heating, J. L. Bangley 

Stoves, air mixer and heater for ‘gas burn 

| ers for blast furnace, C Bjorckner. . 

Strainer, M. Warner oe 

Sugar, converting cellulose into, A. Classen 

Sugar, recovering, Wohl & Kollrepp 

Suspender end, J. 8. Sherer 

Swing, C. O. Lyman 

Switch See Electrical switch 

Switching mechanism, G. L. Mansfield 

Syringe Y. M. Milam 

Tacking tool, hand, A. Hebert 

Tea kettle lid attachment, T. L. Tincher 

Teaching apparatus, telegraphy, C. BE. Egan 

T : printing, L. Cerebotan! 

signal, BE. & BE. J. Lavens 

. G. Fecker 

Thermostat, G. R. Sherman 

Tile floor, R. L. Moyle 

Tile for floors, combination, R. L. Moyle 

Tires to wheels, means for securing elastic, 
W. F. Williams 

Tobacco cutting machine, F. L 

Tool box, J. Swan.... 

Tool motor, C. B. Albree 

Toothpick package, W 

Toy, &. G. Leyaon 


Toy, C. W. Ritter... 
(Continued on page 230) 


695,883 
695,681 












tuave Mama 


at | seanrybe, GASKETS, TAPE and PISTON PACKINGS. 
| Will stand the highest ressure for either steam or 





vans | nydraulic work. {@ Write for samples and price lst, 


(. W. TRAINER MPG. CO. (Bst. 1874), 88 Vearl St. Boston, U. 8. A 


If You Will Send Us %c. postage and full explanation of 
| troubles you have with your gas or gasolime engine of any make, we 








will give you the benefit of our thirteen years’ experience in a special 
letter advising remedies. Hanry Motor Co., Ltd., Port Haron, Mich. 





coe! 


two 





No, 2082. Runabout, 





Sat 
wit 
wil 
Lorden 






Reinha rd. 








. 605,689 
PR A INN: 685,700 


Shipped from 
Columbus 





2 BATTERY. CALL TELEPHONES for $5.50 


Guaranteed good for 600 feet metallic cirouit. 


Sent C. O. D. if $1.00 is sent with order for express charges. 





We will give you the wholesale price on any buggy, 
surrey, phaeton, or other high grade vehicle that we 
make at our factory. This price will be actual factory 


us on the same terms that the jobpers buy from the 
carriage factories. By our system of selling direct 


you 
Get the Benefit 


stock a full assortment of harness and other horse 
equipments, Write for full illustrated catalogue, 


The Columbus Carriage & Harness and 
‘ lous. Mo. ee, Write to nearest office. jy Semine 








¥8u USE GRINDSTONES ? 


so We can suppy you. Ali sines 
wount ead and unmounted, always 
sock, hememoer, we make a 
speciaityor selecting stones for all ape- 
i purposes. £2" Ask for cataiogue 
The OLEYeLAeD STONE CO. 
== 24 Floor, Wilshire, Cleveland, 0. 


W8 MAKE A ‘SPEC IALTY OF 


GREY ‘TRON CASTINGS 
UTICA STEAM ENGINE AND BOILER WORKS 





WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY <n 
| allow lower bids on jobs, an a aive 
greater proet on the work, Mach ines 
sent on trial if desired. Catalog Free. 
W. F. & JOUN BARNES co. 
Est: blished 1 
1999 Ruey Sr., Reswene, hen. 


MAKE MONEY with « Model Press 


Men and boys everywhere are corning toonry printing for 
charches, business yard Neneh goes, ust J ae Be 
, tags, envelopes, 
Fae a peek 40.00 pat "Ueebiene 
outfit 5 a Our new 528 Foot Power Prem only 
082.50, We start you m busines. Send stunp ie 
catalqgue. 


| MODEL PRESS, 706 Chestnut St., Phile 

















TELEPHONES for $8.50 


m wire, batteries included. 








By constructing your boat 
om a set of my oy Beat 
ullding Materials more 
than one-half the boat fac- 
tory’s price can be realized. 
Also economize freight sp0 
cent. Launches, Sail and 
‘ow Boats, Gasoline Eo- 


gines. Catalog free. 
St. 





NOISELESS CEARS 


pecialists in Neiseless 
Gearing. pert you are intereste? in 
Gorgias in this line, write for our 
catalogue. Our New Process Geare 
are the only Noiseless Gears which 
- dur. . We bave pintons in 

ration transmitting from 460 Lo 
rt horse powor. fe also make 
metal gears to order, both sayur 
and bevel, the latter planed accu- 
rately to cone lines. 


U 
THE NeW PROCESS RAW HIDE CO., Syracuse, N. Y. 










To MANUFACTURERS 
GENERALLY 


ped with our 
ue shavings, 

t from wood-working 

marbinery, lint, dust, et: from polishing 
U 














on a ape hie ye nE hanie RD 
yeation. x 4 ° » 
BLOWER ©O., 19 Buffeld x en tlt, 


























t with a small profit added. You can buy from 


» profits are saved, and 










isfaction is guaranteed—if you are not satisfied 
h your purchase, return the carri. @ to us and we 
| pay freight charges both ways. We have also in 





peewee 


230 


Scientific 


American 





Marcu 29, 1902. 








UE OF AAC 


depends on the careful treatment of it 
Nothing #0 re duces the wear and tear 
and aids it smoothly running as 


Dixon’s Pure-Flake Graphite 


This lubricant reduces the chance of 
breakage, prevents much delay, is not 
affected by heat or cold, by acids of 
alkalies. it ia sold regularly wherever 
once tried Write for booklet 


JOSEPH DIXON CRUCIBLE Co. 
dJereey City. N. J. 











THE B. RNES 
WATER EMERY 
TOOL GRINDER 













is the best on the poe sor bar 
noue No poms to eut out. no 
float to rust cut, no adjust 


ments required. it! wallthata 
Too! Grinder should be, and the 
price is right. Decatis on request 


B. F. BARNES COMPANY, Rockford, Ill. 


MACHINES FOR ROLLINC| 


SCREW 
THREADS. 


Any size up to 1’ diameter, 3 
long. Four sizes of machines. 


te” Send for Catalogue 


BLAKE & JOHNSON, 


P. 0. Box 7. Waterbury, Conn 


CORK WALLS AND FLOORS 


as well as Cork Cellings, are now in vogue among up-to- 
dat architects and builders on aceount of their durabili 
ty, artistic beauty ana economy. 


NONPAREI'. CORK 
is water-proof, sound-proof and 

erm-proof! a non conductor of 
feat or cold; noiseless and sani 
tary cud le excellent for deco- 





é ww 
he OFF pm em ar ED Pe 


rative ceilings amd walls and 

for tne floors of houses, churches, schools, ete., and 
the ceoks of yachta, ete. 

THE NONPAREIL CORK M’'F'G CO., Bridgeport, Conn 


Blindness 


Pfeventod and 
Ty the Great 1S Saved at 
Electrical Pocket Battery which 

removes Cataracts, Pterygiums 
ote. Cares Granulated Lids. Restores Vision, Posit'v 
proof of cures given. No ¢ utting or Drugeing, Bight 
eon years’ ccees. rite for ur 8O-page Dictionary of 
Diseases, Free. Address 

NEW YORK & LONDON ELECTRIC 

Dept.19. Arlington Building, Kansas City, 


The “Best” Light 


fa a portable 100 candle power leht, cost 
ing only 8 cts. per week, Makesand burns 
tts own gas, Brighter than elec 
















Ase 
Mo. 


tricity or 
° 







avetyle and cheaper than kerosene 
Dirt, © o Oder, Over 100 etylea. 
Light ly with @ match. Every 


lamp warranted Agents Wanted Everywhere. 
THE “BEST” LIGHT CO. 
87 E. Sth Street, CANTON, ome, 





Live Steam VFeed-«Water CURRIER | 


are guaranteed to keep boilers clean 
Pyrifier, Heater 
HOPPES MFG. CO., 26 Larch St., 


ENGINES 


Wh. p 


Free 
Springfield, Ohio 


and Separator Catalogue 


BOGART GAS 


Double Cylinder, 
aod upward 


PARRAR & TREPTS, 
Steam Engine & 
Boiler Works.... 

M to & Perry Street, 

BurPraLo, N.Y. 
( atalogue on on application 


THE 


Khotal 


Kerosene Stove 


is & gas range for city or 
country homes, small, 
compact and powerful; 
burns without smoke, 
soot, or amell; generates 
its own gas from kero- 
sene; economical tn first 
cost and maintenance 
Prices from $4.75, up- 
» wards, Send for cata- 
logue 





~ 





THE HYDROCARBON BURNER COMPANY, 


New York City. 


for REAL ESTATE 


192 Fulton Street, 
no matter where it is. Send de- 


Gash scription and cash price and get my 


Saccessful plan. . MM. ge RAN- 
ben. so American Bidg., ipa ~. 


WORLDS RECORD 

















MOTORSs 








| Toy animal, ¢ Shier le 

| Toy t Hi J Bayard 

| Trace itch and holder, C. H, Blanehard 
Train indicating apparatus, B.C. R i 
| Trinket box I. Pichereau 

| Trolley, Stoll & Ruck 

| Truck, BE. 8. Perkins 

Trunk, A. King 

| Turning irregular forms, machine for, A 

Lehman 

Twisting machi warp, Krey & Duppler 
Type writer, N. L. Andersen 

yp writer table, book, Ff Ww Hillard 
Umbrella, Keller & Gallagher 

Upper folding machine, @ W. & L. E. Booth 
Vaccination shield, J. ¢ Peacock 

Valve, O. OO; Storle 

Valve, sutematic flushing, 0. J. Fairchild 
Valve gear, H. Damerell 

Valve gear, steam engine, ( W.. Freeman. 
Valve, if-crinding, 0. O. Storle 

Valve steam engine, G. B. Smith 

Vapor burner, Sherman & Harms.. 

Vehicle attachment \ r ae 

Vehicle driving gear, motor, A. Govan 
Vebtele driving mechanism, motor, L 
| Creanche 

Vehicl motor, L. J. Dirand 

Vehicle, moter, V y Torbensen 

Vehicle wheel, H. Bdenborough - 
Vehicles frictional retarding means for 


spring, J. M. M. Truffault 

bearing, ( Glover 

railway, M. Ff Me Cormick 
closing containing, T. T. MeNish 
Vuleanizer, ¢ *’ Frits 

Wagon geat J Austin 

Washboiler attachment, M. ¢ Sonneborn 
Washing machine, W B. Simpson 














Washing machine, Hausfeld & Carter 
| Washing machine, 8S. Hert 
} Watch movement and pendant, interchange 
| able, J. Zelly 
| Water elevator, on pressed air i B 
| Buchanan 
Water tube boiler, I ‘ Hampeon 
Weaving machine Z. L. Chadbourn 
Weaving pile fabrica, Hi. Rosgen 
| Weeder, V. HH. Hallock 
Well drill, deep, J. W. Livermor 
Well drilling tool coupling, W D. Snyder ' 
| Wheel, G. EB. Evans 605, 44 
Wheel, ¢ Ii. Bilealky Pace 
Wheel \ \ Verel G5, 84 
Whip secket, Groff & Coult 605719 
Winding machine \ B Morse 5 
Windmill, 8. FE Burks 
Windmill regulator, J \. Walker 
Wire drawing machine M Reid 
Wood eharring tool for rnamenting, J 
| P. Muller 
| Wool cleaning machine, F. G. Sargent 
| Weinger clamp, T. H. Bedell 
DESIGNS. 
Be It, apparel, O. A. Lehman 5,823, 35,824 
lock case, L. V ROL 
Condiment cup, | A. Russell 
| Ferrule K A. Kohlhepp S18 to 35,820 
Spoons, et handle for, F. G. Wilson to, 821 
TRADE MARKS 
Absorbent wadding, Vandenbroeck & Cle 17,063 
Ammunition and AK plomly tain named 
Robin Hood wider ( IT SO 
Beverages ertain named, J \. Crowley 7,004 
Bituminous mpositior t ement Warren 
| Brothers Co 7.008 t« 
| Boots and shoes, Syndicate Trading Co 
| Bottle filling machines, W M. Fowler 
Cigarettes, Welle Whitehead Tobacco Co 
Cleaning Guida and compounds in concentrated 
form, J. Hi. Smithers 
| Fabrice ertain named, GU Willis 
| Flour, wheat Bh. 8S. Ball 
Flour wheat Pixcelsior Water Mill 
Inks and writing fluids, Diamond Ink ¢ 
Medicine rtaln named, Allen & Hanburys 
enamel coated Novelty 


t 
Metal articles 
Stamping Co 
lerfume, breath, Perfumol ( 
| Pertumes R. Hudnut 


Sheetings and drills, H Nordet 








Swings and chairs \ I. Perkins 
robaces, plug roll twist, and granulated, 
M. B. Nash Tobaceo Co 
Tollet preparations, certain named Trybel" 
Actionges f Fabrik uw Vertrieb hye 
' med, Praparate Schaffhausen 7,058 
| Tr overalls, Jumpers sad shirts, men's 
ys’, May Pants ¢ 17,040 
Waterproc cloth, Flint Wook nm Mille ¢ 17,046 
LABELS 
American Hulled Beans for a food prep 
| aration, American Hulled Bean Co 9,025 
Arbellot & Cle. Cognac for coguae, A 
J. Gulalin 9,026 
Cream of Onte for a cereal product, H 
I Milnes 9,024 
Derma Detergent for a complexion prepara 
tion, H. Walker 
La Nueva Bolsa for sigars, A. Sehulte 
Liberty Brand,’ for dried prunes, H. A 


Tow naend 


oOo. W Bourke'’s Lot Syndicate Forma, for 
printed forma, O. W Bourke 9,029 

Yendik Beans, for canned beans, Gibson 
Canning Co 9,022 


PRINTS 


“Fine and Choice French China Ware,"’ for 
chinaware, G. Vot 476 
High Grade Perfect Fitting, for clothing, 
J. Mann & Sons 477 
| 
A printed copy of the specification and drawing 


of any patent in the 
in print issued stace 


foregoing Tist, or any 
1868, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & -Co., 361 Broadway, New 
York 

Canadian patents may now be 


patent 


obtained by the in 





ventors for any of the inventions named in the fore 

going list For terms and further particulars 

address Munn & Co., 361 Broadway, New York 
NEW BOOKS, ETC. 

Geer’s Hartrrorp Criry Directory aNnp 
CLasstrrep Business Drrecrory 
Hartford, Conn. Elihu Geer Sons. 

| 1901. 8vo. Pp. 969. Price $4. 

It is not everyone who can make a directory 

| 

| it requires considerable fitness to make even | 

}a@ passable directory The present is one of 

| the best we have ever seen It has a large 


which make it most 
Vital statistics are giten, 
such as marriages, births, deaths and divorces 
in the city There is a list of graduates of 
the High Sehool and the grammar schools of 
the city, together with the name and 
dence of the parents of the graduates, thus 
fully identifying each scholar There are 
dozens of other interesting features which 
make it extremely complete and convenient. 
We only wish that many cities larger than 
"Hartford had as good a directory, 


number of new points 
valuable in practice. 


res! 





























349 Broadway, New York. 


A W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS’ 
| RUBBER GOODS, RULERS, ARTISTS’ COLORS 
78 Reade Street, New York, N. Y. 
_ GRAND PRIZE, Highest Award, PARIS, 1900. 


EN DAYS FREE TRIAL 


neve! cle purchased of 
We ship on ‘approval toany ‘one in 
U.S. or ¢ aK without $5 to $i 


1902 Models to $15 


1900 & "Ol Models, best makes, $7 to Sil 





all makes and mode ls, good as new, 
. Great Factory Clearing Sale 
factory cost. Tires,e uipment, 


& sundries, all kin ular price. 
RIDER AG: 







in every town to ride exhibit sample 
1902 model. Agents make money fast, 

BICYCLE FREE distributing 
eataloguesinyourtown. Write at once 
rices and our + ee offer, 






I 69. 
bad Gilicdov, HL 





ELECTRICAL SUPPLIES 


ot every kind for Electricians, Bell Hangers and 
all experimental work. State your wants and get illus- 
trated lists free. Liberty Electrical Supply Ce., 


136 Liberty Street, New Yor 
SET EQQS },;, sunt aren 
——————— ———_INCUBATOR, Thous 
ands do, and they are waking money. Guaranteed 
for 10 years and hatch every hatchable egy. Any 
one can run them, because they run themselves. 
Anyone can own them, because the price is right. 
Send for our big free catalogue, giving hundreds ot 
actual photographs of poultry yards, etc. Address nearest office. 






Sure Hatch lacubator Co., Clay Center, Neb., or Columbus, 0. 


TEL Se 















SELECT A PE 


Suitable for your hardwriting trom a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 


SPENCE RIAN PEN CO. 


1 4 
AOS PENTERTAN 


TNOIZ. PEN ( 











OREGON, 


“In the Pacific 


Northwest.” 





WASHINGTON 





AND ALASKA. 





Form the northwes 
States, with 
mines and unsurpass 
ces. The way to 
enterprise is by the 


A copy of the 40-pag 
Track Series,”” New York 
ed at will be sent 
two-cent stainp, by George 
Agent New w York Central & 
Central Station, New York, 





ratbless forests, 


reach these 


NEW YORK CENTRAL LINES. 


ustrated ( ‘atale “gue of the “Four 


free to any addre nm rece 


t section of the United 
inexhaustible 
ed agricultural resour- 
new fields of 





H. Daniels, G 


enera Anne 
Hudson River Railroad, Grand 








Patents 







| 

| a 

| paTENT Titce 

P Y ANE Co. 
IARANTEEV™, 

NEW YORK 


Protected 


Against Infringers. 


Dealers in and Manufac- 
urers of 


MS PATENTED ARTICLES. 


| Owners and Users of 


COPYRIGHTS AND TRADE- 
MARKS 


PROTECTED 


ainst dangerous 
tion at a nominal! cost. 


Bovklet on application. 


litiga- 


PATENT TITLE & GUARANTEE CO., 
$500,000.00. 


CAPITAL 
Tel. 4282 Cortlandt. 








Whistle 
ower 


An independent, ever-ready 

operated by other than steam 
bother; simply pull the hand 
tone reaching a half mile ot a toy, 
ful, perfectly made Chime Whistle 
An ornament to any boat 


No air tank, 


buta 
Brass or nickel 
Not expensive 


“Sure Signal” AIR PUMP WHISTLE 


for boats and launches 
no fuss or 
¢ and produce a clear musical 
ractical, power 
Win. high 
Send for Price List, 


BOWEN MFG, CO., South Street, Auburn, N. Y. 


BURNISHINE 


The most marvelous metal polish 
in the world, 

Contains no Acids or anything injur 
ious to the Metal or Hands. 

Produces a wonderful brilliant lustre 
on Brass, Copper, in, Zine, Silver 
Nicke! and all Mote 

A few rubs and the article is hand 
somely burnished 

Will not soll the bands or leave depo 
sits in corners or surface of the metal 

Will restore burnt or rusty Nickei on 

ves Lo its original lustre, 


















ee, 1 Pint, @e. 1 Gallon, $1.25 
| If your dealer does not kee Xs write 


direct ve Cc. PA & ¢ 
| # Dearborn | n St, c bie ago. 


ACETYLENE uici'ne 


Reduced to the Moat Effictent, 
Safest, Simple and Ecdnomical Use, 
We guarantee our machines perfectly 
automatic in action, to extract all the 
gas from the carbide, and absolutely no 
overproduction or loss of gas \p- 
proved by the various Boards of Fire 
Inderwriters. Standard sizes 10 to 150 
lights. Exclusive territory given to 
responsible agents. Correspond with 
Niagara Falis Acetylene Niagara 
Gas Machine 0., Falls, N. ¥. & Can 


i h. mob KN 


REAL ESTATE TRUST B 




















REGEALED ICE MACHINES 


AND NINETY-FIVE CENTS 


"ane Buys the celebrated 

new 1902 Model Toot Me ‘never, 

28-inch wheel, any height frame, high as ro nena 
i tie th bi 











including bigh -— guaranteed pne 
















ee. 
Bicycle. 
iey ele, 
made our three eruwn 
.» complete with the 






regan A Wright highest 
grade semmeaie tires, a regu $50.00 bicycle. 
bleyele ordered. 








Dhapehe Cana oe 
ver heard of, write for our _ 


a SEARS, ROEBUCK ae C0, CHICAGO. 














Over 70 sizes and styles 


shallow wells in any Kind 
on wheels or on silis, 


Strong, simple and durable, 
Send for catalog. 


Operate them easily, 


10 Broadway, New York. 








DRILLING 
Machines 


, for drilling either deep or 
of soil or rock. Mounted 


With engines or horse powers. 


Any mechanic can 


WILLIAMS BROS,, Ithaca, N, ¥. 














Experime 


complete w 
colleges 
tion sample 
cial tools f 
Inventions 
signs worke 











129-131 W 





We wa 













Fxhibition models. 


“The New 
Henricks” 
Igniter ‘< 


Is su pertor to all oth 
ers. Hapecially adapt 
ed to} Marine and Au 
tomobile Engines. 
Successfully works 
jump spars oll. 

ree. 


Henricks Novelty Co. 
617-619 8. Illinois St. 
Indianapolis, Ind. 


The Franklin Model Shop. 


ntal work for inventors; any 


thing in metal from aange piece to a 


orking model pparatus for 
Introduc- 
»s of patented articles, Spe 
or making meta) novelties. 
perfected. Drawings and de- 
»d out from inventors’ 





ideas. 


Send for circular 9. 
PARSELL & WEED, 


est 3ist Street, New York. 


ant to send you 
he 


a circular of t 


Rich Handy 


It is a time saver for the 
Draughtsman, and an aid 
to the learner. 
Cire es Sree. 
& G. RICH 
ra 


J. 5 N. 6t te 
St., Piaget 


U.S. 





DORAN BROS 


QMARTINGO If 


NIAGARA FALLS 


MAKERS OF 


SY IRY 3 


NDERS 


GUARANTEED 


5 

' 

' 

' 

! 

i wa . 
—ea / ——~e 

aD @ yy 

: 

' 

! 

t 








about the best boats built. 
Write for it to-day. 
RACINE BOAT MFG6. 
BS. 





Steam & Sail Yachts, Row Boats, Canoes 
Our Catalog gives the truth in detai) 


co. 
Racine, Wis. 





















































Marcu 20, 1902. 











A Great Repository of Practical 
and Scientific Information. 


> $2.0 


Free of Postage 7. Thy jc: 4y in the World. 


The Tein (enc Receipt Book.) 


Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and the Industries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heiotze, Mierzinski, 
Jacobsen, Koller, and Heinzerling. With additions by 
William t. Braunt and William H. Wabl, Ph. D. ( Heid.) 
lilustrated by 78 engravings, over 500 pages, 12mo, ele- 
gantly bound in searlet cloth, gilt, closely printed, con 
taining an immense amount and a great variety of 
matter. 

Price $2.00, free of postage to any address in the world. 
tA circular of 32 pages, showing the full Table of Con 
tents of this Gupevians Mosk, sent by mail free of post 
to any one in any part of the World whe will Jurnish as 

address 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISH ERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 





Grasp this 
Opportunity 
to Rise 


For ten years we have 
been training ambitious 
men and women to be 
cialistse—to fill posi- 
tions and to earn sala- 
ries beyond the reach of 
ordinary workers that 
lack this special train- 
ing. Wecan dothis for 
ou if you will write for 
{nformation, mention- 
ing the subject that in- 
terests you. 
I. C. 8. Textbooks 
make it easy for busy 
people to 


LEARN BY MAIL. 




























Genres in Mechanical, Steam, 
lectrical, Telephone,  Tele- 
h, Civil, and ining Engte- 
hop and Found ry 
Mechanical Dra 
Architecture; Plumbings< she 
i hk Ornamental 
Gtenesrap rm 2 











Teachin anches; - 
A caching Spanish; Vronah. 
International 


Correspondence Schools, 
Box 942 Scranton, Pa. 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


Write for our Free Miustrated Book 
“CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?” 


teach Electrienl Engineering, Electric Lighting 

© Railways, Mechanical Engineering Steam Engi 

Mec — ewe uur home by mail 
and oth 


md coke TE, 
New Vork. 






itute indorsed b 
ELECTRICAL ENGINEER 
Dept. A, 240-242 W, 28d &t, 


YOUR PAY is2si2is¢ 


time. We'll help you learn what you need and give you 
the best books free to study from, while giving youa 
chance to 


EARN MORE WHILE LEARNING 








can be increased more 
quickly by us than by any 
one else If you will study | 








Courses_in Electrical, |! panical, Steam and 
Civil Engineering, pradit Me » Architec- 
ture, oo + Metal Br usiness., Stenog- 
raphy, Jeurnalism, Fkeeplun, ete. 








Write for free porn Bay with full particulars. 
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N.Y. 


science or PSYChratism | 


was thoroughly investigated at the last session of the New York Legisia 


ture and is warmly endorsed by many } 
and prominent State Officials, It  taug 


PROF. ALBERT VERNON 


Founder and Professor in Psychology of 
THE VERNON ACADEMY OF MENTAL | 
SCIENCES AND VERNON SANITARIUM 


The Science of Psychratism teaches the superior power of the mind and | 
enables men and women of all ages and conditions to so self-develop their 
latent powers that they 


of others and the conditions un pe " whic h they 

Vernon’s 100spage book 

“Psychic Phenomena of | 

the Twentieth Century” SENT FREE 

postpaid, if you address 

VERNON ACADEMY OF MENTAL SCIENCES, 

occupying famous WARNER OBSERVATORY BLDGS, | 
2205 East Avenue, Roce chester, HN. ¥. } 


Wuy Don’ You | 


| 


rominent Senators, Assemblymen | 
cht in a full course by mail by 


beor tasters of themselves, but | 





cannot 


work and live, Prof. | 














refer to an authority on engineering 
for a solution of the many knotty 
problems that daily confront the 
average engineer? 


Tulley’s Handbook 
on Engineering 


will not only solve the difficulty but 
will make a better engineer of you. 
Treats on all branches. Endorsed by 
the foremost practical men in the | 
engineering field } 
If you don’t want the book, send 

fer a pamphlet which briefly de- 
scribes it and is sent for the asking 


HENRY C. TULLEY & CO, 


2222 Wainwright Bldg. 
ST. LOUIS, MO., U. 8. A. 

















| given 







Witaiaia, FRAGT ae 
JOE INEZ | | 
oy V t INS dl 
_LVOLES = 


and Queries. 


HINTS 





TO CORRESPONDENTS, 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and net for publication. 

References tv former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Suyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents eac 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be 
marked or labeled. 


distinetly 


(8571) I. 
cause of 
radiators, 
the 
will 
question 


D. 

static 

door 
or 


B. asks: 1. 
electricity 
knobs or any metal surface 
if one person touch another 
spark ? A. The electricity in 
produced by the friction of the 
person's feet In moving about, and the spark 
from induction when the person pre- 
hand to the door knob or to another 
The electricity opposite to that of the 


gathering on 


house, it 
cause a 
is 


results 
sents a 
person. 


charged person is attracted from the earth, 
and jumps as a spark to meet and discharge 
the electricity of the charged person At al 
most any time in cold weather anyone can 
produce a spark by rubbing the feet along a 
woolen carpet as he walks a few steps. Then 
hold a finger toward any object, and a spark 
may be thrown between the finger and the 
object 2. Is there any way to get rid of it? 
A. Avoid moving in such a way as above de 
scribed 3. Is it possible to make a magnet 
that will have a pull of from 3 to 5 pounds 
and a movement of about one Inch, to be oper 
ated by a battery’ If so, please give deserip- | 
tion, size wire, ete A. Yes The coll you 
will wind depends upon the current you will} 
use. You can make a magnet of No. 14 to 16} 
cotton-covered copper wire 8 Inches long snd 
4 inches in diameter, and with a good bat- 
tery it will probably do what you ask for It 
(8572) W. H. asks Is it best to use 
an electric current having a high amperage 
and a low voltage or a current having a high 
voltage and low amperage in telephoning 
through barbed wire fences A. The trans 
mitter is connected through a battery to the 
primary of the induction coll, the secondary 


of which Is connected to the two wires of 
line, if metallic clreult 
ground) return used, 
grounded, the end of 
is attached to the line 
on the line much higher 
mitter 


a is employed 
the 


the secondary 


a 


is secondary is 
other 
his gives a voltage 


than in the trans 


8573) H. C. 
in the ScrenvTiric 
like this 
of air 
small 


8476 
something 
a spark through one inch 
30,000 yet the 
the secondary stand the enor 
without damage to the coll 
using direct current the wire would 
ruined in an instant Please explain in 
Notes and agyenre A. The statement is quite 
| correct requires about 30,000 volts to 
Bact through one inch of dry alr 
In the windings of a secondary there are no 
points where turns with anywhere near 
a difference of potential between them 
brought within an inch of other 

shellac and other which 
than air are used between the coils. 
wire carrying a direct current of 


C. writes: 
AMERICAN 
“To force 


Query 
reads 
requires volts" and 
wires of 
mous 
| But 


be 


pressure 
on 


| donee a 


such 
are 
Then 
are 
A 
30,000 volts 


each 
too insulators 


better 


would not be destroyed if it had resistance 
enough to reduce the current to so smali a 
fraction of an ampere as is generated in the 


The 


used 


secondary of an induction coil. 
voltage the wire 
electrical 


higher the 
to carry 
energy. 2. Please 
Fuller battery. 


the smaller 
of 
tell me I can obtain the 
A. Write to an advertiser who deals in general 
electrical goods or in physical or chemical ap 
paratus. They will know where the article can 
be obtained. It is probably to be found in the 
catalogues of every supply house in New York 


amount 
where 


city We presume there are dealers in your 
own city who can get it for you 

(8574) F.G. L. Asks: Will you kindly 
|} inform me if there is in the market of to- 
day an electric motor that has no revolving 
armature? A. There is no motor which has 
not a revolving part It may not be called 
an armature In the induction motor it is 
sometimes called the rotor, and the station 
|} ary part is called the stator. This is because 
the parts do not resemble those of the direct 
| current machines The rotary part may be 
} only an iron disk. 

(8575) <A. R. asks: In “Fuller” bat- 
teries what fluid is used in connection with 
|} the zinc, and what with the carbon? A 
Water may be used upon the zinc Upon the 
carbon pour a selution made as follows 
Water, one gallon; sulphuric acid, one quart; 
bichromate of potash, one pound Pour the 
|acid into the water slowly with constant stir- 


ring, and while hot stir in the bichromate, 


a 





| solution, when applied to grain leather, makes a strop 





J 


wire | 





What is the|~ 
the | 
in | 








FRFORATED METAL 


‘OF EVERY DESCRIPTION AND FOR Ail v.\ 


HARRINGTON & KING PERFORATING CO 





Prof. Emit Droescher, the eminent Chic eer 
has accidently discovered that the scales of fish dissolv 
ed by certain acids produce a solution which bas a won- 


derful effect on tine tempered stee'. This giutinous 


which is said to act like magic on a razor puts new 
ot into a razor and noaee it in condition without the STRENGTH 
e of a hone or any other sharpening device. It is in 
no way injurious to the steel as it contains nothing ofa BEAUTY 
gritty nature but is oleaginous in charac 
DURABILITY ° 


On Trial One Pollar. 
Sent to Any Address. 


Send one dollar to the American Razor Strop (o., 4556 
Cottage Grove Avente, Chicago, and one of these re- 
markable strops will be sent you for trial on the un- 
derstanding that the dollar will be returned to you on 
demand atter trying the strop. 


American Tubular Wheel Co. 
5917 Penn Ave., Pittsburg, Pa. 


Write for our NEw CATALOGUE... 





THE NEW MARSH MOTOR CYCLE 


Model 1902. Price $175. 


A Gasoline Motor mote with crank-disk, shaft in one extra 

strong iibricaticin, we ust valve mechanism entirely within base, 
wiow lubri om, jaecured against dust, carvers ‘ter of the float 

type the greates t perfection. 

Motor rele | ie the Wiest acquisition in the art. M. 

best material, simple and perfect in every detail, Const 

by big) skilled experts in every de: ment and ts without a 

peer. full descriptive circular on application. 

MOTOR CYCLE MANUFACTURING co., Brockton, Mass., U.S.A. 











WANTED, — 


Some 


TO MANUFACTURE 


special article, either | or meebanical. 
Call or write to € is beled. 9 
a Btrset. OUNT VERNON, N. Y, 


For TALKING MACHINES 
Mfrs 


HORNS Crane Bros., Westfield, Mass 
Experimental & Model Work 


Ctr. & advice free. Wm, Gardam & 80n.45-51 Rose St.,.N.Y. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. EB. Konigsiow & Bro., 181 Seneca St, Cleveland,O,. 


NEW YOR SHOPPING by a responsible and 


experienced lady. Send for circular. 
MRS, LORD, 1% East 2c Street, New York City 


VOLNEY W. MASON & CO., 


Friction Pulleys, Olutohes & Elevators ig 
PROVIDENCE, R. 


DRYING MACHINES. * 





4 to 4 South West 





ATCH 


MATCH FACTORY, MACHINERY 











& EXPERIMENTAL 


Inventions developed, 8 


inery. 
E. Vv. ODELS, 82 Fox Bidg., Franklin —a New York. 





WORREL L, 
Hannibal Mo. ption 


For your Real ’ Katate. Rend re 
uyers 


= poyens oe 8 hu 
"Os CLAY 


CAS 


ice SAB 


Verte le)t) a: IRKS nton, In. 


MODELS}! 





ES, Ve 


Ean Pg ni 





ne we . Was 

. " rae ~ we Clinton Street, Mi vkee 
SIGNALING THROUGH SPACE ere 

without wires,—An article by W. Preece, describing the AND EX a MENTAL oF aK. 
new Mareon! system of teegraphing without wires, An epaines es ut. 
6 Hilgenrataepe SCIENTIFIC AMERICAN SUPPLEMENT cosm eg’ mt yur no 
1124. Price cents. For eale by Munn & Co, and all lee, 4 oe 

newsdealers. WeShantanl iain, Been entre 't treet, New. York, 


IP ay The F reight_» -“) 


win ship C. O. D. to any station in the United States for $2 5 


The “WILLARD STEEL RANGE” 


Has 6 8-in, lids, oven I7x12x2), 15 gallon reservoir, la warming closet, duplex 
erate, burns wood or coal, weighs 400 Ibs., lined throughout with asbeatos, 


GUARANTEED TO BE AS REPRESENTED, Write for free deseriptive 
circulars and testimonials trom parties in your section who are using one. 


WM. G. WILLARD, Dept. 14, 610 N. 4th St., St. Louis, Mo. 
AGENTS WANTED TO SELL FOR CASH OR ON CREDIT, 


PATENT SES PATENT 


THE WEALTH 
OF NATIONS 

PATENT GIVES you an exclusive right to your 

invention for a term of seventeen years. You can 


sell, lease, mortgage it, assign portions of it, and 
it. Our Patent 
system is responsible for much of our industrial progress 











grant licenses to manufacture under 


and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
In 
order to obtain a Patent it is necessary to employ a Patent 


surate with the almost nominal cost of obiaining it. 


Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
“ars we have acted as solicitors for thousands of 


clients in all parts of the world. 


sixty y 
Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Our work is of one 
quality and the rates are the same to rich and poor. Our 
We are happy to consult 
with you in person or by letter as to the probable patent- 


Marks at a minimum of expense. 
unbiased opinion freely given. 


ability of your invention. 


Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 
MUNN & CO., Solicitors of Patents, 


, Branch Office, Main Office, 
625 F Street, Washington, D. C. 361 BROADWAY, NEW YORK. 
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Scientific American 


MARCH 29, 1902, 














free apon request. 


Waltham Watches. 


‘|’ th’ very nick of time.” 


**The Pesfected American Watch,’” an illustrated book 
of interesting information about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 











—_—_~——- 


Big and Little—Heavy and Light 




















Ghe HARTF OR 












and DUNLOP "tvs" Tires 


Stand foremost for Uniform Quality, Honest Construction and 
Durability. That each is the most serviceable tire of its class is 
universally acknowledged by those buyers who desire The Best 
regardless of cost, and thus consider the question of t.eir needs 


intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
to your requirements Branches in principal cities 


Ghe HARTFORD RUBBER WORKS COMPANY 










SINGLE 
TUBE 

















Columbian Spirit. 


TRADE MARK 


A Chemically Pure Methy! Alcohol. Price in bbis. 
and 4 bois., 8150 per galion. Columbian Spirit cannot 
be taken internally but for manufacturing purposes is 
the equal of alcohol. It is a water white spirit testing 
@ per cent. of pleasant odor and free from impurities. 












HARTFORD CONN 


(Users of SOLID RUBBER TIRES may rest assured that Y 


ovr reputation as makers of only high-class goods will be 
carefully sustained in connection with this product) 





the only 
will need 





















IN The Malterof speed 


it can be reeulated at the will of the driver, but when 
pecomary none can 
beat t 


WINTON 
MOTOR 
CARRIAGE 


Yet safety is not 
sacrificed for 
epost. Everything 
i that e best 6 put 
into this machine, 
PRICE $1,200. Plegant in appear 
ance, perfect in finish. All parts interchangeable. 
Hydro-Carbon System 
THE W SFOS MOTOR CARRI AGE co.,, 
olden Street, Cleveland, Obi 
Branches in Ne ew York, Chicago, Boston, P hiladelphia. 


the "Covert Motorette” 


A powerful, light and simple Auto- 

mobile at a moder- 
ate price, Fully 
guaranteed in every 
respect 








Price 8600 
B. V. Covert & Co., 
Lockport, N. Y. 


PRICE $3.00 


Alae Write for 
Portable PRICES 
and 
Electric DISCOUNTS 
Torches to the 


TRADE 


ELECTRIC CONTRACT CO. 
53 Maiden Lane, New York ork City. 





RECORDING SINSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Watt meters, and 
| hermometers, make continuous records 
Day and Night. Willpay for themselves. 
very tnetrument fully guaranteed and 
sent on Hd ) Send Jor Otrete- 
fare and & n 

he Bristol Uompany Waterbury Conn. 
SILVER MEDAL PARIS EXPOSITION, 


—_—_—__+ 


TYPEWRITERS 


Absolutely New MANHATTAN at mach loss than 
Manufacturers prices. Second-hand, all makes. Send 


for Catalogue 
F.5, WEBSTER CO., 233 Conjress St., Boston. Maes. 


Cracks in Floors 













Are unsightly, unclean and unsanitary. 
Girippin’s W aed, Crack and Crevice 
Filler is the only perfect and permanent 
remery, and is conceded to fll a universal 


want A clean paste, easily and quickly 
applied Adapted to all kinds and condi- 


$1.) per room of 3 square feet 
&£4 Write to-day for our booklet. and 
testimonials. Enclose stamp 


GRIPPIN MFG. CO., 


Dept. C., 
Newark * New York. 


NEW ENGLAND WATCHES 


have 4 world. wide reputation 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
ob application 


THE NEW ENGLAND WATCH CO, 


Maiden Lane, 187 Wabash Ave., 
New York Chicago. 


Spreokels Building, San Francisco. 





ling Cracks with our 
Petes at Applien 














MANHATTAN SPIRIT CO 
Sole Manutacturers, 











BUFFALO, N.Y. 























A ils 





—=—GASNOBILE= 


? STANHOPE, SPECIAL, SURREY and TONNEAU BODIES. 
4 ‘| 9, 12 and 26 H. P SPEEDS, 25, 30 and 40 MILES. 
eS HIGHEST FINISH BEST WORKMANSHIP. 








IMMEDIATE DELIVERIES 
AUTOMOBILE COMPANY OF AMERICA 


Marion, Jersey City, New Jersey 














inventors. 







WE HELP 


THE 
















turer of ASSISTANCE Factory 
Electrical, OFA Equipped 
Mechani- Mf COMPETENT ENGINEERING Ip “'" ‘* 
cal and DEPARTMENT Latest 
Scientific GIVEN TO Tools and 
pacer se INVENTORS Machinery 
FREDERICK PEARCE, 


216 William St., New York 





MILE TRAIN 


The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with. the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 


Over 15,000,000 Barrels Cement a Year 


This Cement, when loaded into cars, would make a train over 115 miles in 


length, and is about the full amount of Portland Cement made in the 


States in 1901. No other mill approaches such a record, because no other mill 


begins to do the work as cheaply and as satisfactorily. 


Write us for references about its capacity for 
Raw Materials, Coal, or Cement Clinker. 


Inited 


grinding 


BRADLEY PULVERIZER CO., Boston 


120 Liberty St., NEW YORK 








1233 Monadnock Bidg., CHICACO 





ROLLER BEARINGS 


FOR — 
AUTOMOBILE WHEELS WAGONS 
DRIVING AXLES TRUCKS 
ENGINES HAND CARS 
SHEAVES MOTORS, ETC. 


See Article in SCIENTIFIC AMERICAN of March Ist, 1902. 
Descriptive Booklet on Application, 


AMERICAN ROLLER BEARING CO., 


32-40 BINFORD STREET, BOSTON. 





Western Department, K. FRANKLIN PETERSON, 165 Lake St., Chicago, Ill. 





CRUDE ASBESTOS 


ND ASBESTOS FIBR 


MINES and WORKS, 


THETFORD, P. Q. | 


CANADA, 





tions of wood Average cost about | 














JESSO SS “EE LTA NERY 
OP TOOLS, SAWS ETC 


wr JE OP & SONS L2 SI JOHN ST. NEW YORK 











All varieties at lowest prices. SBest Railroad 
AS Track and Wagon or Stock Scales made. 


R. 4. MA RTIN, 
OFFICE, ST.PAUL BUILDING é ae picts potading 
. ewing Machines, cycies, }ouls. etc. Sav 
220 B’way, New York. | Money. Lists Free. CHicaGo ScALE Co., Chicago, lil. 


Also 1000 useful articies, including Sates, 





One Man Equals Five 


when it comes to applying paint. shingle stain or white 
wash, if the one man works with Patton's AEREO- 
PAINTER. It pays for itself right away if used for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Kequires no more paint 
than hand painting. Does good work. Use the 


Aereo-Painter 


for applying TOR-ON shingle stain and you have a com- 
bination of efficiency and economy that cannot be beaten. 
Circular on application. 


PITTSBURGH PLATE GLASS CO., General Distributers, 


PATTON PAINT C©O., 227 Lake St., Milwaukee, Wis. 








THE MOST MODERN AUTO 
ELMORE AUTOMOBILES. 


Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double evi 
inder motor, 
smooth gliding mo. 
tion. 2models, $800 
#1500. Get further 
~ information free. 






ELMORE MANUFACTURING. CO., Clyde, 0., U.S.A. 


STEWARD'S WONDER 


The Exponent of Highest Art in 


ACETYLENE BURNERS ast tr caisiovue 
MFG, CO., Chattanooga, ee mn., U.S. A. 
are hambers St., New York 


SS Garomnps IES Tocs 


CAMAL ST. 
Micace oan. pnstne mol 














(ane 708 CATR C608 


SmARTER CHARTER ENGINE | 
USED sr ste nso 


Stationaries. Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
‘t eL—Gasoline, Gas, Distillate. 
Send for [Nustrated Catalogue and Testi- 
monials, and State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 








wl See why itis so 

we. Trimmings can not 

wat. EB very pair guaranteed. New 

model now ready for men of heavy 
work; alsosmall size for boys. 5c. 
= yt where, or by mai! postpaid. 
. Edgarton Mfg. Co., 

32. 222, Shirley, Mass. 

















